ELECTRONICS 


™ 


™ 44444 


a 


Wirecess Worip Jung, 1959 


high efficiency 
with low cost 


Whatever the aerial or frequency there 
is a BICC cellular-polythene Downlead to suit 
every television requirement 

These cables are made under strict 
process quality control Yet they are low in cost, 
providing the most economical method of ensuring 
high quality performance 

Publication No. 357 gives further technical 


details, May we send you a copy? 


downleads 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1 
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indispensable... 


SUL 


LU 


U AVO Mutimuner to balance the D.C. component 
omen te extoun und sigh Mibtes Aone 


aa Mr tra — Whether you're building your own High Fidelity Ampli- 
D.C. Current: OIA in 5 ranges fier or servicing a complete installation—for fault finding 


Resistance: 0-20,0000), 0-2M0) on anything fre a pre-amplifier to speaker—you’ll find 
Sensitiviey: the MULTIMINOR to be “ just right.” 


10,000 ohms per vok on D.C. voltage : : . R 
I a on le You'll enjoy using this neat pocket instrument giving 
ranges readings over nineteen ranges on a clear open scale. 
Accuracy: A.C. and D.C. voltage, D.C. and Resistance measure- 


On AG. 4h of tel eae valen ments are made by means of only two sockets. The robust, 
easy-to-read range selector has a smooth, clean, positive 

Pocket size: 59 x 39 « I fin. " 

Weight: lib. approx. actnion. ; 


Lee price: 69/10). “ Can you afford it? ” Let's say rather—“ Can you really 
ee cee afford to be without it?” 
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79/841 SOCKET 
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00 OG 
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79/842 SOCKET 


O O ‘e) 
QO000 O 
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79/843 SOCKET 


19/844 SOCKET 
The design and 


mensions are to the international 

standard. With the sockets, backing plates can be 

supplied for complete insulation from the chassis. 
ase write for Leafiet N 


. 4992 


CARR FASTENER CO LTD 


STAPLEFORD 
London: 197 Gt. Portland St., W I 


Birmingham : Filhi! House, 2235 Co 


“NOTTINGHAM 
hone: Langham 3253/4'5 


Manchester: 50 Newton 
Sheldon 


Street, Manchester 1. Central 4057 
try Road, Birmingham, 26 5208/9. Glasgow: 13 Queens St., Glasgow C.1. City 3202 
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The best ( 2D volt 


stabilisers in the world 


BRITISH SERVICES PREFERRED TYPE 
M8225/CV4080 


The high performance of the Mullard stabiliser 

75C1 has led to the recent adoption of its 

Special Quality equivalent M8225/CV 4080 by 

@ Wide Current Range... the British Services es their Preferred 75~volk 
2 to 6o milliempe. stabiliser. The M8225/CV4o80 is tested for 
specialised applications in which conditions of 

© Small Regulation Voltage... extreme shock and vibration are encountered. 


Less than 9 volts. 


© High Stability... i 
Typical variation in burning volt- | a‘ GENERAL PURPOSE TYPE 


age less than + 2% in any 10,000 
hours of operation. 


i 


The 75Cr is the best 75-volt stabiliser avail- 
able in the world for general purpose use in 
industry and communications. It has the same 
electrical characteristics as the M8225/CV 4080 
and like this British Services Preferred valve 
provides an exceptional combination of long 
life, stability and good regulation. 

Full data is readily available 

from the address below. 


MULLARD LIMITED 


MULLARD HOUSE 
TORRINGTON PLACE 
LONDON * W.C.1 GOVERNMENT AND 


TEL: LANGHAM 6633 INDUSTRIAL VALVE DIVISION 
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ELECTRO * 
The world’s » METHODS 


Sinest-quality 
connectors 


Lif, 


“OOO LTD (wsssor™ 
( OF STEVENAGE ) 


—IN SUB-MINIATURE, MINIATURE 
AND PRINTED-CIRCUIT RANGES 


manufactured under licence from 
Winchester Electronics Inc., U.S.A. 


* 
GOLD-PLATED CONTACTS 


made from spring-tempered phosphor-bronze 
provide 
low contact-resistance, prevent corrosion 
and facilitate soldering 


* 
MINERAL-FILLED 
MELAMINE MOULDINGS 


provide 
high arc-resistance, high dielectric 
and mechanical strength 


NOW AVAILABLE 


Us 


TYPR D2 TWO-POLE STACKABLE CONNECTOR 
® Alternative contact arrangements # Self-polarising stacks 
& 0.3" centres for 0-1" Grid applications 


ee ee ee ee ee ~» 


Catalogues on request: 

ELECTRO METHODS LTD. Plug & Socket Division! SERIES “BK, “BICDEY, *1C", “CEE”, OCICEE? 
12-36 CAXTON WAY, STEVENAGE, HERTS.; 
Telephone: Stevenage 2110-7 | 
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Printed 
Circuit 
Counter 
Panels 


A complete range of transistorized counter 
panels of common size, fixing method 

and electrical connexion, designed to provide 
a flexible unit system 

whereby any special requirements 

in the counting or data processing fields 

can be quickly built up. 


A fully illustrated brochure giving 
complete performance and 
specification figures for 

every panel in the range is 
available on request. 
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50kc/s Scaler 

1Mc/s Scaler 

Input Amplifier 

Gate Unit 

10ke/s Oscillator 

1Mc/s Oscillator 

Power Unit 

60kc/s Read-out Scaler 
1Mc/s Read-out Scaler 
4 Channel Output Unit 
Read-out Unit 

Meter Display Unit 
Lamp Display Unit 
Numerical Indicator Tube 
Shift Register Stage 
Ghift Register Driver 


RANK CINTEL LIMITED 
Worsley Bridge Road: London: SE 26 
HiTher Green 4600 


Sales and Servicing Agents: Atkina, Robertson & Whiteford Ltd. Industrial Estate, Thornilebank, Glasgow; 


McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16; Hawnt & Co. Ltd., 69 Moor St. Birmingham, 4. 
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The heart of the matter... 


re rR ca 


a 


FERRANTI LTD - GEM MILL : CHADDERTON : OLDHAM : LANCS - Telephone: MAin 6661 
London Office: KERN HOUSE * 36 KINGSWAY * W.C.2 Telephone: TEMple Bar 6666 
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... the art of the matter 


FERRANTI 


offer the widest range of 


S7LICON Semiconductor Devices 


in the United Kingdom 


Ferranti Ltd. were the first company in Britain 
to introduce Silicon semiconductor devices as 


encing 

development in 1954, they have already made 
outstanding contributions to technique, and 
are now producing at Gem Mill, Oldham well 
over half-a-million silicon diodes annually 


FERRANTI 


SILICON 


SEMICONDUCTOR 
DEVICES 
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Dust-excluding construction 
Lew fundamental resonance 
Smooth cross-over 


Die-cast chassis 


- 
* 
* Replaceable cone 
* 
* inetrument finish 


VITAVOX 


DU120 DUPLEX COAXIAL FULL RANGE LOUDSPEAKER 
Price £19. 10s. Od. 
Viravox Limrrep + Westmoreland Road, London, N.W.9 + Telephone: COLindale 8671 
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Bellows 
technolog 


The Drayton catalogue gives full 

technical information on the physical and 

mechanical properties of Hydrofiex seamless Metal 
Bellows. Separate sections are devoted to typical designs, 
the soldering of assemblies and the prediction of 

life under various operating conditions. Your copy 

is available on application to Dept. WW. 


~HYDROFLEX 


seamless Metal Bellows 


DRAYTON REGULATOR & INSTRUMENT CO. LTD., WEST DRAYTON, MIDDLESEX West Drayton 4012 
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The 
TOUGHEST 


component 
test 


PULL SIZE 


will not change the characteristics of the 


GD 85 WR 


i. (4516 


MINIATURE RUGGEDIZED REFERENCE TUBE 


Specially constructed for military and commercial service where tubes 
are to be subjected to severe shock and thermal extremes, this new 
tube will continue to operate satisfactorily beyond the point which 
is customarily associated with conventional tube structures. 


BRIEF DATA 


Nom. stabilized voltage 85V Shock: 


5 g continuously 
20 g short durations 
750 g impact 
<1000Q Temperature Range:-60°c to +90%c 


Striking voltage (total darkness or light) 125V max. 
Current range SOOBA to 5-OmA 
Max. Incremental resistance 


For full information write to: Technical Services Dept. 


ERICSSON 


TUBE DIVISION 


BEESTON, NOTTINGHAM. 


ERICSSON TELEPHONES LTD., HEAD OFFICE, 22 LINCOLN'S INN FIELDS, LONDON, W.C.8. 


Originators and Sole Manufacturers of the Dekatron Cold-Cathode Scaling Tube. 
Keak 6328 
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BRITISH PHYSICAL LABORATORIES 


H.15 (1 4") to SRDE prov 230/I 
(components)—hermetically sealed. 


alk OF mh li mo Nata 


H.25 (24”) Dimensions conforming to a> <> 
RCS231 and hermetically sealed, A. microamps 0.c. 


or. 
RAOLETT 


MANUFACTURERS OF METERS OF ALL TYPES WITH SCALE LENGTHS VARYING FROM 14” to 18”. 


RADLETT - HERTFORDSHIRE +« ENGLAND 


TELEPHONE RADLETT 4844 (5 lines) 
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the greatest international 
display of plastics materials, 

. equipment and products 

"ever presented under one roof 


international 


plastics exhibition 
and convention 


GRAND, NATIONAL AND EMPIRE HALLS 
OLYMPIA 17-27 JUNE 1959 


The INTERNATIONAL PLastics Exurerrion at Olympia, London, 
17-27 June will provide a complete up-to-the-minute picture 

of plastics progress in the industries of the world. 

Thousands of exhibits from some 15 countries will combine to 
present the newest plastics materials, the most up-to-date 
equipment and a comprehensive range of industrial 

and domestic finished products. Here you can talk plastics 
chemistry, mechanics and merchandising with experts 

from many countries—see plastics machinery in action— 

gather new product ideas and new manufacturing methods— 
study new techniques. Do not miss this vitally important event, 


Exhibition organized every second year by 
BRITISH PLASTICS—an Iliffe journal 


THIS 18 AN EXHIBITION YOU MUST SEE! POST THIS TODAY 


TO THE EXHIBITION MANAGER, DORSET HOUSE, STAMFORD STREET, LONDON SEI 
Please send me the 1959 Exhibition brochure, free season ticket, etc. 


NAME DATE 
FIRM 


ADORESS 
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Transistor 
tester 


ACCURATE 

EASY TO OPERATE 
LIGHT 
PORTABLE 


grey hammer enamel. 


Outstanding characteristics of the Transistor Tester Model 1325 are 
accuracy of measurement and ecse of operation. The instrument 
enables direct measurement to be made of the large signal current 
Amplification Factor B, the Collector Turnover Voltage Vt and the 
Collector-emitter leakage Current I‘c(o), of p-n-p and n-p-n transistors. 
Two B ranges, combined with seven logarithmically stepped base 
current settings, cover all types of crystal amplifying devices, including 
high-gain and power transistors. The value of the collector current at 


ey, 


Width: 5°. Depth: 5°. Height: 94". 
Weight: 6 lbs. Attractively finished in 


a given base current can be obtained from the p readings, the small 
signal current Amplification Factor a can be deduced from a few 
readings of B. Crystal diode tests can be carried out using the 
facilities provided for Collector Turnover Voltage measurements. 
Advantage can be taken of the wide range of available base currents 
to measure the I‘c(o) under the appropriate dynamic conditions. The 
meter of the instrument is fully protected ; momentary shorting of any 
pair of terminals will not damage the instrument. 


Let us send you full details of Cossor a or arrange 


for a representative to discuss your special 


COSSOAR srxensnes ure 


The Instrument Company of the Cossor Group 


COSSOR HU USE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5. 
Telephone : CANonbury 1234 (33 lines. Telegrams: Cosor, Norph ne, London. 
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the magnetic recording 
tape with the highest 
technical standards 
High sensitivity 
Low noise level 
Low ‘print through’ factor 
Anti-static 


Freedom from curl 
and stretch 


" S GENERAL 7 ‘4 LONG 
88 PURPOSE 98 PLAY 


Price 
without 


EMICASE 


|} Pricein 
EMICASE 


3° dia 

3° dia 
3}° dia 
3}° dia. | 
5° dia 
5° dia 
5}° dia. 
5}* dia. 
7” dia. 
7” dia. 
8)" dia 
8)" dia 


"Message" 


}*dunior" 
}"Continental” 


}*Standara” 


} Professional’ 


ESrmicase 
now available separately ! 

the polystyrene container that solves tape 
storage problems, protects spools from dust 


and allows easy identification 


SALES @ SERVICE 
of leader tapes. 


(Rec raing Materials Divis on) 


\ 
HAYES .MIDDODLESEX 
7’ = 4s. Od; 53" ~ 3s. 6d; 5 ~ 3s. 6d. Tel: SOUthalt! 2468 
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Advisory 


Service 


Permanent magnets are widely used to provide 
the field required in eddy-current braking 
systems. 

Typical applications include integrating 
meters, speedometers, balance damping pots and 
timers, etc. 

Braking effect is produced by the movement of 
a conductor in a magnetic field generating eddy- 
currents. Annealed copper of resistivity ap- 
proximately 1.64Q/cm} or aluminium of resisti- 
vity approximate i 2.8uQ/cm’ are the metals 
normally used. he braking effect on a disc 
rotating in a magnetic field, as illustrated in the 
diagram, can be calculated if the dimensions, 
speed and resistivity of the disc, and the magnetic 
field configuration are known. 


Damping torque = B*. a. t.q@.r dyne. cm. 


.k.10° 
flur density aan ut by the disc in gauss 
area of —_ fiem in cm, (d xX w) 
@ = angular velocity of the disc in radians 
per sec. 
= thickness of the disc in cm. 
= effective radius of, the disc in cm, 
= resistivity of the disc. 
a constant related to the ee of 
eddy-current paths, and usually lies 
in the region of 2-3. 


where B 


In an eddy current neovens Eyacemn as illustrated 
above, the maximum braking occurs when the 
broad edge of the magnet poles are presented to 
the direction of movement of the disc. 

Magnet systems of this type give an adjustable 
braking effect by merely rotating the magnet 
system as a whole and an infinite variation of 
braking adjustment can be obtained without the 
risk of mechanical or magnetic instability. 


Kilowatt Hour Meters 
The pe 
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Eddy-Gurrent 
Brake Effect 


Advertisements in this series deal with general 
design considerations. If you require more 
specific information on the use of nent 
magnets, please send your enquiry | to the address 
below, mentioning the Design Advisory Service. 


sity maintained by the magnet is not fully dis- 


cussed here. 

Probably the best type of design is one usi 
two Ticonal ‘G’ magnets arranged one on eac 
side of the rotati disc, or one magnet and a 
specially design 
yoke leaving suffici- 
ent clearance to 
allow for all normal 
contingencies of 
movement and wear 
during the life of 
the meter. 

This system has 
the great advantage 
that it will tend to 
give uniform flux 
distribution in the 
gap, resulting in 
constant braking 
effect, since if the 
rotating disc moves 
due to sudden ap- 

lication of load, 
ewel wear, or any 
other cause, the 


braking effect tends Illustration of Watt Hour Braking een 
to remain constant. — by courtesy of Ferranti Limi 


Speedometers and Tachometers 

The indication on most of these types of aga 
ments is obtained by eddy-current braki 

drag effect. A typical design of this type is w ore 
a cylindrical magnet magnetised diametrically, 
rotates in an aluminium or copper cup with a 
pointer which is free to rotate against a return 
spring. 

Balances and Weighing Machines 

In order to make fast and accurate measurements 
of weight, weighing machines need a high degree 
of frictionless dam ing. 

In applications of this nature eaamgy Hh a h ons 
adjustable degree of frictionless om 
required, permanent magnet A ag domme a 
ing gives necessary control. 


Timers 


There is a wide variety of timi mechanisms 
wee in industry for ge me such as welding, 
ure a other fairly short 
duration process tim 
Considerable Xe can be gained in many 
of these devices by using permanent et 
eddy-current bra The resultant assemblies 
give uniform and re iable hey new aren friction 
= are pa my rare = J unaffected by tempera- 
damp: dovices are replac ~ 
in equipment w 
is important. 


b r air-filled ‘dash cost he 
accuracy and reliability 


lf you wish to receive reprints of this advertisement and others in this series write to the address below. 


*TICONAL’ PERMANENT MAGNETS 
*MAGNADUR’ CERAMIC MAGNETS 


FERROXCUBE MAGNETIC Cones 


MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.!. LANgham 6633 


MC2774 
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THAT ELUSIVE WORKS MANAGER... 


rDUNC 


in 10 seconds 
~ 


NO LOUDSPEAKERS, BELLS or ~ 
FLASHING LIGHTS ~ 
only the man who's wanted kr’ ws and replies. ~ 


Selective Induction is saving time, money and worry in Offices, 
Factories, Hospitals, Hotels, Departmental Stores etc., all over 
the Country. All key personnel carry small transistorised receivers 
bearing a number. When they are wanted their numbered key is 
pressed on a small transmitter. Immediately they must respond to 
the URGENT ‘PEEP PEEP’ in their pockets which summons 
them and them alone to ACTION! A verbal message can be 
transmitted if desired. 


@ Covers areas indoors or out, up to 10,000,000 sq. ft. 

@ Designed for the man who cannot afford to be tied to his office. 

@ Equally suitable for large or small concerns. 

@ Low purchase price—virtually no indoor wiring—low rental terms. 


Write or ‘phone for further particulars — WE CAN BE FOUND IN TEN SECONDS 


personal G2 


(the ‘Peep Peep’ in the Pocket) 


THE ONLY STAFF LOCATION SYSTEM WORTH INSTALLING 


MULTITONE ELECTRIC COMPANY LIMITED 
42/20 UNDERWOOD STREET LONDON N.1, TELEPHONE: CLERKENWELL 8022 
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From 1.0.1. AMMONIA— 


Nitrogen and Hydrogen 
for Industry 


1.C.1. Ammonia provides industry with a cheap 
and reliable source of pure nitrogen and hydro- 
gen. And 1C.l. gas generating plants are 
available to convert ammonia into a wide range 
of nitrogen/hydrogen gas mixtures. 


Anhydrous Ammonia 

with a guaranteed minimum purity of 99.98%, to 
meet more exacting requirements, is offered 
in bulk and In a wide range of cylinder sizes. 


Liquefied Ammonia (industria Quality), 

a cheaper grade, is available in bulk and in 
two-ton containers for the larger consumer, 
and makes possible substantial economies 
in gas costs. 


A bulk delivery of 10 tons of ammonia 
provides over 1? million cu. ft of nitrogen. 


LONDON, 8.W.1. 
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YOUR EYE 


says “That’s a gay new box. 
Ah, ‘scorcn’ Brand Magnetic 
Tape. Eye can tell there’s 
quality inside, just as every- 
body says.” 


YOUR EAR 


says “This ‘scorcn’ Brand 
Tape certainly lives up to its 
reputation. It sounds perfect 
to me, and I’m an ear for 
music.” 


YOUR COMMON-SENSE 


says “The quality suits the 
sound engineer—the exclusive 
silicone ‘dry lubrication’ mini- 
mises wear on magnetic heads 
—the price suits the pocket 
—well, it’s ‘scorcn’ Brand for 
me every time!” 


@eeeecnoeoevoeoeeeeeeeeeeeee eee ee 


200 DOUBLE-PLAY 


Tensilized Polyester is the won- 
derful new ‘scorcnu’ Brand Mag- 
netic Tape. It’s extra strong, 
and gives you double the play- 
ing time! Resists stretching. 
Keeps its high quality of repro- 


A 
duction year after year! f, 


Ask your supplier for the ingenious PLAYING-TIME 
CALCULATOR—it’s free! Or write to our Head Office. 


THE B.B.C. USE 


ScoTcn 


BRAND 
MAGNETIC TAPE 


Epes cen sousens agg © MINNESOTA MINING AND MANUFACTURING CO. LTD. 


DOUBLE PLAY 


Tape and Electrical Products Division. 
Head Office: 3M House, Wigmore Street, London, W.1. 
And at Birmingham - Manchester - Glasgow 


JUNE, 1959 Wirecess Wor.p 


Isolation 
at 
Microwaves 


L324 X-band isolator 


This isolator is a ferrite loaded waveguide 
component with unidirectional characteristics 
designed to isolate an X-band microwave 
source from reflections caused by mismatch. 
It is a versatile component suitable for 
incorporation in equipment or for use as a 
laboratory aid. It is tunable 

for peak performance over X-band. 


TYPICAL GRAPH OF VARIABLE ISOLATOR 


as 


8 OT 
<< 


For information on other microwave 
components including circulators, 
co-axial mixers, switches, folded tees, etc., 
write to the address below. 


@ me6360 


MULLARD EQUIPMENT LIMITED MULLARD HOUSE - TORRINGTON PLACE 


A COMPANY OF THE MULL F 


LONDON - W.C.1 : TELEPHONE: LANgham 6633 
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The modern potting material 


For the potting of capacitors, chokes, delay lines or 

similar components where protection against mechanical shock, 
vibration, moisture or corrosion is essential, 

‘Epikote’ resins have proved exceptionally efficient. 

They adhere strongly to most materials, with minimum shrinkage 
on cure, are tough, withstand thermal cycling, and possess 
excellent electrical properties over a wide temperature range. 

Ask now for fuller details of how ‘Epikote’ resins 

can solve your potting problems. (Please quote No. EE.6.) 


EPIKOTE | epoxy RESINS 


Gu SHELL CHEMICAL COMPANY LIMITED 


in association with Petrochemicais Limited and Styrene Products Limited 


Divisional Offices LONDON 105-9, Strand, W.C.2. Tel: Temple Bar 4455. 
MANCHESTER 144-6, Deansgate 3. Tel: Deansgate 2411, 
BIRMINGHAM 14-20, Corporation Street, 2. Tel: Midland 6954. 
GLASGOW 124, St. Vincent Street, C.2. Tel: Central 9561. 
BELFAST 16-20, Rosemary Street. Tel: Belfast 26094. 
*SHELL” and “ EPIKOTE™ are Registered Trade Marks. DUBLIN 33-34, Westmoreland Street. Tel: Dublin 72114. 
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A SERVICE 
FOR DESIGNERS 


The possibility of a component change — due to shortage 
of supplies, increased costs or failure to meet specific con- 


ditions — is a problem facing every designer of electronic 
equipment. However, one basic component can be 
*tailor-made’ from the start, for LAB will supply the 
precise type of Resistor required, ex stock and at the 
right price. Write for full technical data, prototype 
samples and price schedules to:— 


THE RADIO RESISTOR CO. LTD., 
50 ABBEY GARDENS, LONDON, N.W.8. 
Telephone: Maida Vale 0888 


OHMIC RANGE | TOLERANCES + 


10—10M 5% & 10% 

2. Cracked 1—SOOM 5% & 10% 

3. * High Stability 1—SOM 0.5% 1% % 5% 
4. Variable — 

5. V. High Resistance 5% & 10% 

6. V.H.F. (Rods & Discs) 1% & % 


WIREWOUND 
4. Rheostats - 
9. Sliders 3—15 _ 
8. Vitreous 3—500 % % 3% 
7. Cemented 1—i5 5% & 10% 


* The ubiquitous blue (1%) grey 9%) “ HISTABS” 
Do you KNOW 


THAT the Sub-miniature 1/30th watt unit is probably the smallest 
production Resistor made. e 

THAT almost non-inductive Resistors in cracked carbon are available up to 
20 watts rating. 
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These photocells give you 
the simplest photo-electric 
control possible 


Photo-electric control with the Mullard ORP11 and 
ORP90 cadmium sulphide cells is the simplest 
possible because a photocell and relay form the 
complete circuit. 

The unusual combination of high current capacity 
and extreme sensitivity of these Mullard cells enables 
robust relays to be operated direct—amplifiers are 
unnecessary. 

Both cells can be operated from either a.c. or d.c. 
supplies, they are inherently rugged and have a wide 
range of applications in industry. 

The usable response extends through the entire 
visible spectrum to the near infra-red. 

The ORP11 differs from the ORP90 chiefly in being 
“end-viewing” and having a somewhat smaller 
photocathode area. This type of photocell is made 
available to simplify mounting problems en- 
countered in certain applications—particularly in 
flame failure detectors in oil fired furnaces. 

Data sheets giving further information are readily 
available from the address below. 


ABRIDGED DATA 


ORP I! ORP 90 


Required direction of incident light End-on Side-on 


Area of photo-element 1.25 sq. cm. 2.9 sq. cm. 


Average cell current at 10V d.c. 
6 foot candles and lamp colour 6mA 6mA 
temperature 2.700°K. 


Ee eeimate dark current Sua <2.5 pA 


Maximum cell dissipation at 25°C. 200 mW 600 mW 


8 ] response Same for both cells— 


see curve. 


Mullard Limited 
Mullard House, Torrington Place, London,W.C.1 
Telephone: Langham 6633 


RESPONSE (%) 


& 


~ 
Oo 


: 


GOVERNMENT AND 
INDUSTRIAL VALVE DIVISION 
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Semiconductors 


HF /VHF 


COMMUNICATIONS TRANSIST 


The Semiconductors range of H.F./V.H.F. transistors allows complete transistorisation 
of all communications receivers operating up to 200Mc/s, radar and navigational 
equipment I.F. amplifiers, and low-level video stages. For mobile transmitters, special 
techniques allow power outputs as high as 100mW to be obtained up to 70Mc/s. 

Data sheets and Application notes are available for the whole range together with 
immediate assistance in your Application problems. 


DESCRIPTION 


TYPICAL POWER GAINS 
5V10mA 20mW at 25°C IMc/s 10Mc/s 
General purpose R.F., I.F., video 
amplifier or oscillator to |SMc/s. 32dB | 25dB | 18dB 
R.F. or |.F. amplifier for use up 
to 25Mc/s. 32dB 23dB 
R.F. or I.F. amplifier to 40Mc/s. 32dB 26dB 


6V50mA 30mW at 25°C 
High-gain high frequehcy transistor particularly suited to video 
amplifier applications; gain x bandwidth (Mc/s) typically 100Mc/s. 


1SV50mA 50mW at 25°C 
V.H.F. osciliator, min. R.F. power output 25mW at 100Mc/s. 


V.H.F. oscillator, min. R.F. power output 20mW at 200Mc/s. 
V.H.F. amplifier, min. power gain 8dB at 200Mc/s. 
V.H.F. amplifier, min. power gain 11dB at 100Mc/s. 


Video Output Amplifier, 30Vrating, gain x bandwidth (Mc/s) 
typically 60Mc/s. 


25V50mA 150mW at 25°C., Tj max. 140°C. 
Low saturation resistance p-n-p silicon transistor for use as R.F., I.F., 
video amplifier or oscillator up to 5Mc/s. Alpha cut-off typically 15Mc/s. 


CHENEY MANOR 
SWINDON WILTS 
TELEPHONE: SWINDON 6429/4 LE 


; pntnenmnnmenmeeneeerer rere 
SC.16 


BeSSeSSseesesaseseeeessesissesestestesesessssssssssssss 
$ 


Wreetess Worip Tune, 1959 


More seals 
than ever! 


We are continually extending our range of 
standard metal-to-glass seals as more and more 
equipment designers realise their advantages. You 
will find these Ediswan seals in such devices as: 
indicating instruments, gyros, vibrators, transistors, 
crystals, relays, transformers and vacuum systems. 
Increasing use is being made of them in the 
nuclear energy and guided weapon fields. 

These metal-to-glass seals have excellent electrical 
and mechanical properties with the added advantage 
of being available in a wide variety of standard 
designs which can be supplied promptly and 

fitted easily—usually by soft soldering. 

Our present range of seals embodies the latest 
techniques and will almost certainly include types 
suitable for your needs. If your product calls 

for something out of the ordinary, let us know; 
we are always ready to develop new seals to 

meet special requirements where necessary. 
Publication R.1843 will give you full 

information about our standard range; 


you are welcome to a copy. 


Thanks to recent big advances in our metal-to-glass 

a4 ea ra sealing techniques, increased production capacity 

and highly developed systems of quality control, we 

Tele ut © | u r can now supply first quality transistor headers at 


competitive prices. We are already supplying many 


T r A Ni y i ST oO bel well-known transistor manufacturers. If you are 


interested in cutting your transistor manufacturing 


HEADERS “2 costs, ask us to quote for the type of headers you are 


using and send you samples. 


EDISWAN 


SIEMENS EDISON SWAN LIMITED 
An A.E.I. Company 
155 Charing Cross Road, London, W.C 2. Tel: GERrard 8660. 
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PRESENTING 


HEWLETT - PACKARD 


524D 


ELECTRONIC 


COUNTER 


New 8-decade numerical readout! 
New 5/10° per week stability ! 


plus all these frequency and time measuring advantages ! 
SPECIFICATIONS Direct, instantaneous, automatic readings 

(Basic 424D without plug-ins) Frequency coverage 10 cps yo +o : 
Frequency: Time interval | usec to 100 days 


Range: 10 cps to 10.1 Mc. Resolution 
Gate Time: 0.001, 0.01, 0.1, 1, 10 secs or 6.1 psec. 


manual High sensitivity, high impedance 


Accuracy: + | count + 0.000005% No calculation or interpolation. 
Reads in: KC. Automatic decimal 


Period: 
Range: 0 cps to 10 KC 
Gate Time: | or 10 cycles of unknown 
Accuracy: + gash period) 
+ 0.03% (10 period average) 
. Counted: 10 cps, | KC, 108 KC, 
or 10 MC, or external 


Reads in: Secs., msec, usec Blectrically to 10 


General: 
Registration: 8 places (99,999,999 max.) 
Stability: 5/100,000,000. May be standard- 
ized with WW or external 100 KC or | 
MC primary standard. 
Diepiay Time: Variable 0.1 to 10 secs; or Oscillator, the 
* Hold p we: ite di 
Input Voltage: | y min, 1.5 v peak. Rise . oars diss. ef 
seconds, max. 


time 0. 


ee ee () HEWLETT-PACKARD COMPANY 
Represented by 


LIVINGSTON LABORATORIES LTD. 
RETCAR STREET: LONDON N.1I9 
Telephone: Archway 6251 
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O-SmA 


Digital 
Voltmeter 


An article in the May issue of Electronic & Radio Engineer 
describes a digital decade voltmeter which, unlike the moving- 
pointer types, provides a visual display of voltage measurements in 


decimal form. Besides featuring high operating speed and very 


high input impedance, the instrument is capable of measuring up 


to 10 V with an accuracy of + 0.02%. 


Original articles by leading authorities are a 
= feature of Evectronic & RApIo 


ARTICLES 
IN THE JUNE 
ISSUE INCLUDE 


Square-Wave Generators 

This article reviews the modern trend in design 
of generators of square waves and pulses and is 
illustrated by examples drawn from current 
commercial practice. 


Transistorized Pulse Amplifier 

The design of a high-speed transistorized pulse 
amplifier is described. The circuit employs 
sew ee drift transistors of a type 
specially developed for switching applications 
ALSO 

The unique monthly Abstracts and Refer- 
ences feature compiled by the Radio Research 


Organization of the Department of Scientific 
and Industrial Research. 


pmmivam=mnunm! FELECTRONIC & 
RADIO ENGINEER 


field of electronics, radio and television. 


POST THIS COUPON TODAY 


TO: ILiFFE & SONS LTD., DORSET HOUSE STAMFORD STREET, LONDON, S.E.! 


Please enter my name as a subscriber to :- ELECTRONIC & RADIO ENGINEER for !2 months commencing with the june issue, 


' enclose remittance £2.9.0 (U.S.A. and Canada $7.50) 


lr a sos caspaahnndenneecssaboume aneceucessqgsshsons secsatesosonsbenscanssetenesscoseretocenensse DATE 
ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT 
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S-88 HI-Fi STEREO AMPLIFIER KIT—425/5/6 


This amplifier gives 16 wae output (8 per channel with 0.1 per ceat. distortion at 
6 watts per channel). it has ganged controls, STEREO/MONA RAL gram, radio and 
tape recorder inputs and push-button selection as wel! as many other first class features 
well above its price range. In two-tone grey metal cabinet with a golden surround and 
fittings. Also pad om push-pull output. 


S-33, 6 WATTS STEREO AMPLIFIER KIT—<£11/8/- 


Produced for those wanting a versatile high-quality self-contained STEREO! 

MONAURAL Amplifier with output for an average or large livin | room—or 

with which to convert a favourite (monaural) radiogram into a stereo- ram, ban 

the smallest possible outlay, this easy-to-build $-33 is wngueeionety the ideal and 

logical choice. 3 watts per channel; 0.3%, distortion at 2.5 wichni.; 20 dB N.F.B., 

— a Radio (or Tape) and Gram, Stereo or Monaural; Ganged controls. Sensitivity 
my. 


UXR-I TRANSISTOR PORTABLE KIT—<¢16/18/6 


This model is presented in elegant real hide case with casteful gold relief. it can be 
assembled in 4 to 6 hours and you have a set in the top aoe of the 25-30 guinea class. 
it has pre-aligned |.F. transformers, printed circuit and a 7in. high-flux speaker. 


DX-40U “HAM” TRANSMITTER KIT—€29/10/- 


This covers ali amateur bands from 80 to 10 metres. Power input 75 watts C.W., 
60 watts peak controlled carrier phone. Output 40 watts to aerial. Provision for 
V.F.O. Filters minimise T.V. interference. 


0-12U SIN. OSCILLOSCOPE KIT—£34/15/- 


Laboratory quality at utility oscilloscope price and ease of assembly make this kit of 
ae value, Vertical frequency response 3 c/s to 5 Mc., +1.5 dB. —5 
sensitivity 10 mV. per cm. at | ke. Horizontal frequency | c/s. to over 400 ke. (41 48. 
up to ke.). 


The Heath patented sweep circuit functions from 10 c/s. to over 500 ke. in five steps 
giving five times the usual sweep of other scopes. 


In addition it has exceedingly short re-trace and rise times and electronically stabilised 
power supply. included is a 48-page Instruction Manual. 


V-7A VALVE VOLTMETER KIT—<I3 

The world’s most popular valve voltmeter, with printed circuit and | per cent. precision 
resistors to ensure consistent laboratory performance. it has 7 voltage ranges measuring 
d.c. volts to 1,500 and ac. to 1,500 r.m.s. and 4,000 peak to peak. Resistance 
measurements from 0.1 ohm to 1,000 M ohms with internal agg input im 

is 11 megohms and dB measurement has a centre-zero scale. Complete with test 
prods, leads and battery. 


SSU-I HI-Fl SPEAKER SYSTEM—<10/5/6 
Ducted-port bass reflex cabinet “in the white’. Twin speakers. With legs €11.12.6, 


AG-9U AUDIO SIGNAL GENERATOR—419/3/- 


10 c/s to 100 Ke/s., switch eres Distortion less than 0.1%. 10 V. sine wave 
output. Measures volts and 


C-3U RESISTANCE-CAPACITANCE BRIDGE—47/19/6 


Polarised 5-450 V. D.C. Measures power factor, moosiy 10 pF. to 1,000 mid., and 


resistance 10082 to 5 Megohms. Safety switch provid UXR-1 


VF-IU VARIABLE FREQUENCY OSCILLATOR—410/12/- USP-!I STEREO-HEAD BOOSTER—45/19/6 


For all Amateur Bands, 160-10 metres. Ideal for Heathkit DX-40U and similar trans- This low panda tot Hi-Fi Stereo Head Booster su r iene: 
mitters. Price less valves €8/19/6, Oe seed fr jow-mrane pick-ups such as pecs Input 
mV to 20 m tput adjustable 
40-20,000 c/s. Negligible distortions 
UJR-| DUAL WAVE TRANSISTOR RADIO—42/16/6 


This sensitive selective set is a fine introduction to electronics for any youngster. A 
fine present from Father! 


DEFERRED PAYMENT AVAILABLE. ENJOY BUILDING YOUR MODEL 
PRICES INCLUDE FREE DELIVERY U.K. AND SAVE MONEY. 


* FREE ON REQUEST! DAYSTROM LTD. 


WOULD YOU LIKE US TO DEPT. W.W.6 GLOUCESTER — ENGLAND 
SEND YOU A COPY OF OUR A member of the Day.xrem Group 


MANUFACTURERS OF THE WORLD’S 
(BRITISH) HEATHKIT CATALOGUE? LARGEST-SELLING ELECTRONIC KIT-SETS 
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Hermetic Sealing 


STEATITE & PORCELAIN 
NICKEL METALLISING 


Quality Approved (Joint Service R.C.S.C.) METALLISED 
WILL MEET THE MOST EXACTING REQUIREMENTS BL SHES 


Perfect Terminations 


—made readily without special precautions by 
semi-skilled labour, employing simple hand 
soldering methods, R.F. Heating, 

Hot Plate, Tunnel Oven or similar 

mass production methods. 


STANDARD RANGE 


Shouldered, Tubular, Conical, Disc 
and multi seals are included, assembled 


with stems if preferred. 
SEND FOR CATALOGUE No. 47 


TECHNICAL SERVICE 


Always available, do not hesitate to 
consult us. Samples for test will be 
supplied on request. 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON SEVERN, WORCS. Telephone: Stourport 227! Telegrams: Steatain, Stourport 


SP100 
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the name to remember for 


INDUSTRIAL TYPE 
TRANSISTORS 


BIDIRECTIONAL GERMANIUM TRANSISTORS 
(Effectively symmetrical in significant parameters) 


TYPES TK 20 B, TK 258 

For high frequency switching circuits (6 Mc/s and 
above with the TK 25 B), or email signal amplifi- 
cation. 

TYPES TK 21 B, TK 248 


For intermediate frequency, high voltage switching 
circults, or small signal amplification. 


ASYMMETRICAL GERMANIUM TRANSISTORS 


TYPE TK 23 A 

For general purpose low and intermediate 
frequency applications, and telephone and tele- 
graph carrier systems. 

TYPE TK 40 A 

For audio and intermediate frequency oscillators 
and amplifiers requiring high gain and a power 
output of several hundred milliwatts, 


SILICON TRANSISTORS 


TYPES TK 70A, TK TIA 

For amplification, switching and control in 
extremes of ambient temperature; and 
excellent saturation characteristics at high 
lector currents, unusual in silicon transistors. 


COMPONENTS 
GROUP 


Standard Telephones and Cables Limited 


Registered Office: Connought House, Aldwych, Londen, W.C.2 
TRANSISTOR DIVISION: FOOTSCRAY - SIDCUP - KENT 
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CHOOSING YOUR SOUND 


Selecting a loudspeaker by audition is the most difficult 
problem confronting the purchaser of high quality equipment 
as it is necessary to differentiate the sound heard into two 
components—that due to the programme and that due to the 
speaker. The following procedure, whilst being by no means 
exhaustive, will help to ensure that the choice is the correct 
one to give the maximum musical pleasure in the years to come. 


ACOUSTICAL MANUFACTURING COMPANY LTD 
HUNTINGDON, HUNTS. 


Not more than four loudspeakers 
should be tested at one time in 
order to avoid confusion and the 
listener should be symmetrically 
seated in relation to the loud 
speakers. 


Ask your dealer to feed a clean 
programme to one of the loud 
speakers with all amplifier controls 
level. A good local studio VHF 
transmission is best for this test as 
very few records can be played on 
wide range speakers without some 
degree of filtering. 


Adjust the volume level to give the 
correct perspective for the pro- 
gramme. (1.¢., 80 that the volume is 
commensurate with the impression 
of distance in the programme.) 


Listen to each loudspeaker in turn. 
In professional listening tests the 
greatest care is taken to pre-set the 
relative power fed to each loud- 
speaker as it is very important that 
they all operate at the same appa- 
rent loudness. If your dealer is not 
fitted up with this facility, then he 
or you will have to adjust the 
volume by hand—as accurately as 
possible. 


Try to decide which loudspeaker is 
the most natural. Beware of sensa- 
tionalism or “gimmick” balances. 
If the sound is sensational, make 
sure it is the music that is sensa- 
tional and not the loudspeaker, 


Next take a modern recording or 
recordings of your choice (as sensa- 
tional as you like this time). Usin 

the loudspeaker previously selectec 
as the most natural, play the 
recording and adjust the filters to 
reproduce the maximum quality 
inherent in the recording. Wit 

these same settings refer ck to 
the other loudspeakers to see that 
the one selected in the first test 
remains the best in the second test. 


Should there still be doubt, try 
changing the relative positions of 
the loudspeakers in the room. 


There are of course additiona! tests 
which should be made—adequate 
power output—adequate dispersion, 
etc. Best of all—but unfortunately 
seldom possible—is to borrow the 
speaker of your choice from a friend 
and try it at home. 


The fact that the QUAD electrostatic shows up as first choice under these 
conditions does not invalidate the test procedure. It may be recommended 
for loudspeakers of all types, shapes and sizes. 


Telephone : 


p 1) for the closest approach to the original sound 


HUNTINGDON 361 
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RADIO 
EXPORT 


2000 types of both receiving and transmitting tubes in stock 
In addition, a comprehensive range of crystals and some types of 


transistors and trustworthy tubes are available. 


PRICE AND STOCK LISTS ON APPLICATION 


Your specific enquiries for special types to CV. JAN and MIL 


specifications are invited. 


Our organisation is A.R.B. approved. 


HALL ELECTRIC LTD 


<}HAUTRON HALTRON HOUSE, 49-55 LISSON GROVE HALTRON 
. ££ LONDON N.W.1 
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HIGH TOP RESPONSE 


The ability to capture and reproduce sounds of extremely high 
register — even beyond the limits of human hearing, that is what is 
meant by High Top Response. This the bat can do—and so can 
MASTERTAPE, recording and playing back every sound with the 
utmost clarity, in a way that must be heard to be believed. High 
top response also means that MASTERTAPE can record efficiently 
at lower speeds with maximum possible brilliance. 


MASTERTAPE IN THE NEWS! Mastertape is now supplied for use 
with the British Communications Corporation Limited Mars Recorder 
in Service with the United States Air Force. 


Attractive idea tape 
Storage. Stoutly bound 
book containers in red, 

block and gold, with 

transfer numerals, hoiding 


ane os ee wee MAGNETIC RECORDING TAPE BY 
gotten my MSS RECORDING CO. LTD. Colnbrook, Bucks. 
Set of & beaké ond sock Telephone: Colnbrook 2431. 
62/6 Showroom and Studio 
2!, Bloomsbury Street, London, W.C.1. 
Telephone: MUSeum 1600. 
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4300 range of 


«es. | e c.. High Stability Carbon 


Film Resistors 


The 4300 range of carbon film resistors is 
available where a reliable high stability close 
tolerance resistor is required for use in critical 
circuits. 

The range comprises five main groups— 
/1oW., YGW., ”’W., %W., and 1W. Within the 
limits listed below resistors are available in 
all preferred values. Other values can be 
supplied to Order. 


1 WATT-RESISTANCE 10 to 
WATT-RESISTANCE 10 to 


WATT-RESISTANCE 10 to 


Send 
for 
Leaflet 
(approved to RC2.E of RCS!12 issue 2 from 102 to IMM) No. 


MF/104 


WATT- RESISTANCE 4°3 to 4°7M1) 


Ao WATT-RESISTANCE 10 to 470K) 


Standard Telephones and Cables Limited 


.GROUP Registered Office: Connaught House, Aldwych, London, W.C.2 
EDINBURGH WAY +: HARLOW «- ESSEX 


COMPONENTS 


Cc 
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Joint responsibility... 


To rely on Enthoven for a// your soldering requirements is a policy 
that will take a load off your shoulders... 


Superspeed and Superspeed ‘XX’ cored solders are un- 
equalled for general assembly work on radio, television, 
electronic and telecommunication equipment: 


Enthoven preforms, such as cored solder washers, 
rings and pellets, are available or can be designed to 
meet the precision requirements of the most advanced 
manufacturing techniques: 


) 


m~ 


Enthoven aluminium cored solder is the perfect medium for 
soldering aluminium to aluminium — or aluminium to copper, 
tinned copper, tinned and silver-plated brass and most other 
non-ferrous metals: 


i ee! 


EN THOVE) 


SOLDER PRODUCTS 


Tho comprehensive Enthoven range of solder 

products comprises cored solder wire, solid solders, 

materials for soldering aluminium and for the 

processing of printed circuits, fluxes of all kinds, 

standard and special preforms and many other gyTHOVEN SOLDERS LIMITED 

special-purpose products. For technical information Sales Office & Works: Upper Ordnance Wharf, Rotherhithe Street, 


on all these items please send today for your copy London 2 
of “Enthoven Solder Products” -- or for more de- $.£.16. Telephone: BERmondeay 2014 


tailed technical literature on any soldering materia] Head Office: Dominion Buildings, South Place, London, E.C.2. 
in which you are specifically interested. Telephone : MONarch 0391 
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Light alley \. \ ; 
secondary. “= , 
surface garte~ 

air heat ex- 

changer produced 

by aluminium 


flum bath brazing 


We are specialists in heat exchange, heat /nsu- 
lation, and all types of brazing and we'ding 


WIRELESS WORLD 


FLUX 
.~ BATH 
ts BRAZING... 


Of aluminium alloys 


‘4 


is the answer 


FINE GAUGE ALUMINTUM and its alloys can be satis- 
factorily joined—in the flux bath. In fact, the flux bath 
makes possible joints, and therefore components, that 
cannot be produced by any other method. Consider 
these points. 
1. Heating in the liquid flux is 

uniform. This eliminates all but 

the barest minimum of distortion 

and makes it possible to join 

metal as fine as 0,006in. 

Any number of inaccessible 

joints can be designed with 

complete confidence. 

These two simple statements reveal a whole new 
field of opportunity for designing in aluminium and 
aluminium alloys—but, naturally, a certain ‘ know- 
how’ is required. 

We have this ‘know-how.’ If you are interested 
in using it, please consult us. We shall be equally 
happy cither to design for you or co-operate with 
your own designers. 


Delaney Gallay trp 


VULCAN WORKS, EDGWARE ROAD, LONDON, N.Wu 
Telephone GLAdstone 2201 


WHRELESs WORLD 


FOR RADAR 


The English Electric Valve Company supply a complete 

range of electronic valves for radar. Magnetrons, thyratrons, 

klystrons and rectifiers are among the different types manu- 

factured, and users and others interested are invited to write 

to the company for further details. A few typical examples 
are shown below. 


HARD-VALVE MODULATOR 
THYRATRON 5C22/HT4I5 ClI33/4PR60A 
This valve meets all the 


A hydrogen-filled pulse mod- requirements of military and 


ulator triode designed to 
discharge pulse forming net- 
works in high power, high 
voltage pulse generators 
Short deionisation time and 
low jitter provide for precise 
triggering at high repetition 
frequencies. A very full range 
of types is available 


commercial specifications 
with the additional advantage 
of smaller bulk. Conditioning 
at 30kV and rigorous testing 
ensure thoroughly reliable 
operation right up to the 
maximum peak anode vol- 
tage and current ratings of 
25kV, 18A. 


The full range 
of klystrons 
produced by 

EEV contains 
types which 

He ope operate into Standard X-Band 

Full details of this magnetron British Waveguide and others which use 

and others in the EEV range, Standard Waveguide 16. The frequency 

which is the widest in Europe, coverage can be varied within certain 
will be sent on request. limits to meet the requirements of 

Magnetrons can be supplied equipment designers. All valves 

packaged or unpackaged are supplied with integral 

with peak output powers resonant cavity. 
from S5kW to SMW. 


Chelmsford, England 
Telephone: Chelmsford 3491 


L\GHISH ELECTRIC VALVE (0. LTD. 4 


~— 


Jung, 1959 Wirgtess Worip 


CATHODE RAY TUBE PUMPING 


Ga tei, 


The most modern Pumping Unit manufactured. Can be used singly, 3-position auto- 
matic straight line, multi-stage rotary from 6-positions upwards, as shown. 


%e Safety Switch cuts out vapour pump and ye Vacuum Reading of tube before seal off, 
Isolation Valve should the tube leak. and for checking the Pumping System 


ye Thermal Switch cuts off Isolation Valve after refilling. 
and Pump Heater should the water 


ry t= Indicating Lamps on all Switches for 
wer, visual notice should cut-outs occur. 


(V) Seal Off movement spring assisted. On 
¢ ° Multiple Units electric seal-off optional. 
Veco. 


Our Engineers are available to hel » to lay out 
pet fp ee eet eed Awe. # sated ae aoe We can supply all Auxiliary Equipment 
Technical Dept. will mye in any problems you for the reconditioning of C.R.T.s. 


might encounter in this 


For the Reconditioning of C.R.T.s we supply the ’ 
complete Outfit as an additional Service to our 
a aes ry only pd hg 

i not lable 
porsagh my a r %& Full Service facilities always available. 


Demonstrations of completed equipment. 


The Machi des to give the moximum protection to themselves and to the goods 
Tae Meckines ave Galena’ ieee moun ioe a hae Comin i ae ered aa 


VACWELL ENG. CO., LTD 


WILLOW LANE. MITCHAM, SURREY e@ Phone MiTcham 821! (3 lines) 


Lies 


Number 


int Service 
ag 2 Ne 


200 voits D.C. Working 
BSOOOK Z 


$9 10-99-0/ |-9827 
5910-99-01 | -9830 
5910-99-0) 1.9833 
5910-99-01 | -9836 
5910-99-01 1-9839 


D.C. Working 
5910-99-01 1.9625 


5910-99-01 |-9837 
$9 10-99-01 1-0640 


B.C. Working 


5910-99-01 | 9826 
$9 10-99-01 | 9829 
$910-99-0! |-9832 
5910-99-01 |-9835 


5910-99-01 1.9638 
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It’s the W197 capacitor, by Huntse— 
the only High Capacitance Miniature 
Metallised Paper Capacitor with 
Joint Services approval to Humidity 
Class Hl and Temperature Category 
65/100. 

The special construction of Type 
W197 produces a solid mass, strongly 
resistant to vibration and conditions 
of high acceleration. Together with 
Type W287, already well proven, it 
provides a capacitance range from 
50pf to QuF’. 

Full details freely avatiable on request. 


H. HUNT (Capacitors) LTD. WANDSWORTH LONDON 8.W.18 
in Essex, Surrey and North Wales Tel: VANadyke 64564 
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Sigseam READING 


with this TRANSISTORIZED 
TIME & FREQUENCY 
MEASURING EQUIPMENT 
Type TSA 53 


@ Frequency measurement up to 100 ke/s. @ 0.) second, 1 second and 10 seconds sampling 
times. 

@ Period measurement from 6.0001 c/s to 10 ko/s. 

@ Time measurement of any event from 1/16,000th © heapory 


of a second to 11) days. e polat. 
@ Random pulse counting up to 100 K.p.p.s. 


@ Self-cheoking on the six output frequencies. 
© Facility for printer operation. @ Power Supply: 200/200¥ A.C, 00 o/s, oF 


T2V D.C. as selected by ewitch at the back of 
@ Variable display time, } to § seconds or infinite. the instrument. 


WENNER Electronics 


VENNER ELECTRONICS LIMITED Kingston By-Pass, New Maicen, surrey. 
Telephone: MALden 2442 A member of the Venner Group of Companies. 


@ Automatic unit selection. 
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Distortion Display 


A visual indication of any type of distortion on 
a radio or line teleprinter circuit is given by 
A.T.E. Telegraph Distortion Measuring Equip- 
ment. The T.D.M.S. 5B, which is basically a test 
signal generator with variable distortion, also 
provides a display on a 23° C.R.T. derived from 
a circular time base which enables distortion of 
synchronous signals to be measured to an 
accuracy of 1%. 

The speed of incoming and outgoing signals 
can also be determined. The T.D.M.S. 6B is 
fitted with a C.R.T. actuated by a spiral time 


T.D.M.S. 6B 


base with variable duration to cater for most 
types of start-stop signals. Short start, long start 
and random distortion can be read directly. 
A circular time base, as in T.D.M.S. 5B, is also 
available for use with synchronous signals. 
Both SB and 6B models are equipped for the 
testing of high speed relays. Neutrality, transit 
time and contact bounce characteristics are all 
interpreted by traces on the C.R.T. and can be 
measured. Either T.D.M.S. may be used 
independently. Together they cover a complete 
range of tests. 


T.D.M.S. 5B 

Sends an automatic test message, 

or characters, or reversals at any 

speed between 40-80, 140-160 bauds 
with or without distortion. The 

C.R.T. has a circular time base for 
distortion measurements on synchronous 
signals only. Weight 38 Ib. 17.1 Kg. 


T.D.M.S. 6B 

For distortion measurements on 
working circuits without interrupting 
service. Each element of a start-stop 
signal appears separately on a spiral 
time base display. Speed 40-80, 140-160 
bauds. Weight 34 ib. 15.3 Kg. 


You are invited to apply for a descriptive 
brochure. 


T.D.MS. dispiay Spiral Trace. T.D.AM_S. Circular Trace. 
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AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2 
Telephone: TEMple Bar 9262 — STROWGER WORKS, LIVERPOOL 7. 
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and the 12-feet tall 


For Microwaves 

Yes—the newest recruit to the WAVEFLEX 
range of flexible waveguides is a WG 16 guide 
12 feet in length, specially produced to 
meet a customer's requirements. 


These guides are produced under exacting 
scrutiny and tested to rigorous Government 
specifications. Losses due to attenuation 
and Standing Wave Ratio are well within 
the limits set. They are entirely suitable for 
use in pressurised systems, remain stable 
when bent or twisted, and are unaffected by 
extremes of temperature. Power handling 
characteristics are excellent, and 
performance covers a broad band. ‘“T'ype 
approval” has been given by the Roya! Radar 
Establishment and by the Admiralty. 


Waveflex flexible waveguides 
are of three types: 


Non-twistable 

Fieribie in the 8 and 8 planes. 

Twistable 

Twistabdie about the longitudinal aris, as well 
as being fleribie in the & and u planes, 

and the new 

Premoulded Twisted 

Flezibie in 8 and a planes with a built-in 
longitudinal ‘twist’ which relieves strain 
onend flanges. 


Standard lengths range from 1 4” to 36”. 
All guides can be supplied with any 
standard type of flange, or special flanges 
made to your design. The many short 


WAVEFLES === 


FLEXIBLE AND TWISTABLE WAVEGUIDES —  srereversvare transmission involves 


directional change or vibration, and 
movement will be encountered, WAVEFLEX 
Flexible Waveguides offer the complete 
solution. Present production embraces 

WG 10, WG 10a, WG 15 and WG 16 but planned 
extensions to other bands are already under 


GABRIEL MANUFACTURING CO. LTD. may, Bnguirie are particulary invite for 


and the new twistable WG 22 waveguides. 
Newton Road, Torquay, Devon. Telephone: Kingskerswell 3333 Write now for full technical details. 


MEMBER OF THE TECALEMIT GROUP OF COMPANIES 
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A SOURCE 
OF POWER 
AND DRIVE 


HIGH POWER 
OSCILLATOR / AMPLIFIER 


TYPE 254 


. Yar wi : 
The —_. pest . illate -% me ian an instru epecimeanon 
ment which combines an oecilator operating OSCILLATOR 


over the frequency range WO o/s to W ke’ with a t ueney range: 10 ¢ 6 te 10 hes in } ranges. 
power amplifier capable of delivering up to 150 watts Calibration eecursey: 43% on all ranges. 
into «a wide range of output impedances, The AMPLIFIER 


T Sensitivity: 6.1 velt r.m.e. input for full eutput, 
amplifier output is monitored by means of a built-in MAXIMUM CONTINUOUS 
Volumeter and an input socket is provided for use POWER OUTPUT (SINE WAVE) 


with external signal sources (microphones, pick-ups, 190 watts from 50 ¢/s te § he/e 


100 watts frem 30 o/s te 10 he's. 
signal generators, ete.) 0 watts from 30 o's to 0 he’. 


THERE'S NO END TO ITS APPLICATIONS 


The instrument has a wide variety of uses of which the followmg are representative 


Ww Power source for 40, 400, 1,600 and 2,400 es *% Modulation amplifier for Radio Trans. 
equipments. mitters. 


w Power Source for double voltage, double ® High Power Amplifier for Public Address 
frequency testing on transformers in systome, 


accordance with RCS.214 A power source for laborstery wark on 


4 variable frequency filter lente, 
w® Drive ampi'fier for A.C. serwometers veriation of magnetic « perfer- 


mance with frequency, ete. 


ww Hnergicing source for moving call vib- 
raters ® Derive for synchronous clocks 


HIGH POWER OSCILLATOR/AMPLIFIERS 


AIRMEC LIMITED «HIGH WYCOMBE «§ GUCKS 
Telephone bigh Wycombe 2080 


Wmsires Woao 


Way Ahead! 


NEW SIX CHANNEL MILITARY VERSION 
H. F. PACKSET 


SIMPLE TO OPERATE-—-NO SPECIAL SKILL REQUIRED 
PACKSET H.F, 156 TECHNICAL SPECIFICATION 


Channels t-3) 1.44.5 Move. 
Channels 44; 4.57.5 Men, 


Transmitter: C.W, er &T, 
Power output 1.4 warts 

Receiver AT. Mu¥ fer 12 db neoiee ratte 
C.W 20 db signal 


ratio 
Power Supply: Vibratory. Twe 2 volt 


BRITISH COMMURICATIONS CORPORATION LIMITED 


Second Way Exhibition Grounds Wembley, England 
Telephone Weewbley 1212 (abies Bet oo 
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Only EIMAC gives you ceramic “extras”’ 
in more than 40 tube types 


SMALLER SIZE 


VIBRATION SURVIVAL EXACT DIMENSIONAL 


na oem 


EXTREME HEAT SURVIVAL LOWER DIELECTRIC LOSS 


Write for literature on these incomparable ceramic reflex and 
amplifier klystrons, negative grid and travelling wave tubes. 
Cable address 


EITEL-McCULLOUGH, INC. ait ope e 


Ss AN CARLOS, CALI PORNI A, 


Ecmac Firad with ceramic tubes that can toke it 
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MODEL 63 FM/AM 
SIGNAL GENERATOR 


Here, within this one mod- 
estly priced instrument, are the ee 

essential facilities and the essen- 

tial accuracy demanded for ser- QWUCE 
vicing radio and _ television 

receivers on bands I, II and III. 


But more than that, its excellent —to be sure! 
specification and wide range make 


the 63 FM/AM a valuable instrument 
for the electronic development labora- 
tory. net price in U.K. 


£38 5 Full technical details in leaflet W/36, available on request. 


Advance COMPONENTS LIMITED - ROEBUCK ROAD - HAINAULT - ILFORD - ESSEX - TELEPHONE; HAINAULT 4444 
GD23 
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Engineering 


TRIPLE EXTRUSION 
OF PTFE ROD 


ISSUED BY THE PTFE ENGINEERING DIVISION OF Packing 
ure 


Every Company—and individual engineer—contemplating the 
use of PTFE* should send for a copy of our booklet entitled 
** PTFE ENGINEERING ”’. 


We were one of the first companies to process this unique 
material, and equally we were one of the first companies to 
develop methods of machining and otherwise fashioning it 
into a multitude of component forms. 


Today we produce it in its raw material forms in very large 
quantities, and we have supplied many thousands of PTFE 
components to the electrical and allied industries. 


Whether you require to buy PTFE in order to transform 
it into component forms in your own works, or whether 
you wish to buy small or large numbers of ‘PTFE com- 
ponents, we should welcome your enquiries, and you 

would find advantage in utilisi: our coommmaed 
resources of “know how” and in handling the 


% PTFE (Polytetrafluoroethylene)—the basic 
manufactured in this country by 1.C.J. Led., under 
the trade name “‘FLUON”’, 


Ck aN 


Crane 


OF SLOUGH 
ENGLAND 


~ COMPANY 


A COMPREHENSIVE RANGE OF 


% DESIGNED TO HARMONISE WITH 


ALL MODERN ELECTRONIC EQUIPMENT 
* FIXINGS CONFORM TO ACCEPTED PRACTICE 
a 20 30 * PRICES ARE HIGHLY COMPETITIVE 
> 
A ated i For utmost reliability all “ENGLISH ELECTRIC’ miniature 
See es oe instruments have been designed with a higher-than-normal 
torque/weight ratio in combination with lower power 
consumption. All types have been successfully subjected 
to the following tests: 
RETRTANES TO IMPACT SHOCK OF 200g in 
any plane. 
VIBRATION FATIGUE TEST—two million cycles at 


peak resonant frequency. 
OSCILLATORY TEST—up to one million operations. 


Above: 2” square moving coil voltmeter 


SPECIFICATIONS B.S. 89-1954 and other 
International Specifications. 


TYPES 
Moving coil for D.C. applications. 
Rectifier moving coil for 

A.F. applications. : 
Thermo-couple operated moving 
coil for R.F. applications. 


SIZES 
Square: 2”, 24” and 34” nominal 
scale length. 


Above: 3°x 4° rectangular absorption 
wattmeter 


Round: 24” and 34” nominal 
scale 


* ” 
Rectangular: 5” x 6” or 3° x 4 
nominal case size. 


Design registrations pending. 


Left: 24” round moving coil microammeter 


Over 50 standard ranges in any of the 
seven case types. 


Delivery ex stock for standard ranges. 


Non-standard ranges to 
specification within 21 days. 
Literature available on request to The ENGLISH ELECTRIC Co. Lid., Instrument Department, Stafford. 


‘ENGLISH ELECTRIC 


Tue ENGLISH ELECTRLC Company Limitep, Marcon: Houss, STRAND, Lonpon, W.C.2 
Meter, Relay and Instrument Division, Stafford 


~ WORKS: STAFFORD: PRESTON+ RUGBY BRADFORD - LIVERPOOL - ACCRINGTON 
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LOUD-SPEAKER MANUFACTURERS 


FOR THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LTD. 


WOLVERHAMPTON : ENGLAND 


TELEPHONE: 22241 /2/3/4 CABLES; AUDIO 
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The 
Simplest way 


to stabilize 


voltage . 


CORONA ia a aa 
STABILIZERS! _ Please write for further information to— 


The M-O Valve Co. Ltd., Brook Green, Hammersmith, London, W.6 


S50V to 7KV arias seliciry owe @umttihentiei 
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The TF 8o01D is the latest addition to the Marconi family of 
precision a.m. generators. With a frequency range of 10 to 470 
Mc/s, its salient features include superfine tuning with crystal 
checking, and oscillator Lt. regulation for maximum stability. 
Spurious f.m. is less than 0-001°, of carrier frequency, and its 
high-quality 50-ohm output has a v.s.w.r. better than 1-2. 

Carrier level is continuously variable from 0-1 »V to 1 volt and is 
stabilized by an automatic level control system. Sinewave a.m. up 
to 90% may be applied both internally and externally; pulse 
modulation may be applied externally in the p.z.f. range 50 c/s to 
§0 kc/s. 

Full details will be gladly sent on request—please ask for leaflet Grg2 


AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS 

FREQUENCY METERS + VOLTMETERS + POWER METERS 

DISTORTION METERS . FIELD STRENGTH METERS 

TRANSMISSION MONITORS . DEVIATION METERS 

OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS 
Q METERS & BRIDGES 


Please address enquiries to MARCONI! INSTRUMENTS LTD. at your nearest office: 
London and the South : Midlands : North: 
Marconi House, Strand, London, W.C.2 Marcon! House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate 
Telephone : COVent Garden 1234 Telephone : 1408 Telephone : 67455 
Export Depertment : Marconi Instruments Led., St. Albans, Herts. Telephone: St. Albans 56161 


ve 1@ 
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and now 
A 4 SPEAKER SYSTEM FROM WHARFEDALE 
| THE W4 


With independent mid-range and treble controls 
to facilitate stereo operation with different 
speakers. 

The W4 is a new 4-speaker system designed for 
stereo use in conjunction with an existing 9 cu. ft. 
corner 3-speaker system or in pairs where iden- 
tical speakers are required. It also gives superb 
results on single channel input. ° 


Although primarily a corner design, it can be used 
along a wall side if required, since it is completely 
enclosed at the rear. The design is based on the 
Wharfedale !2in. linear suspension unit type 
WLS/I2 which gives pure bass down to 30 ¢/s, 
as shown by the waveform at 4 watts input. 


A half section three way network is fitted crossing 
over at 400 c/s to a pair of Sin. units in parallel 
A Super 3 is used for the extreme treble. The 
treble units are arranged or omni-directional 
radiation, giving the effect of a broad sound 
source in keeping with the large three-speaker 
corner system. The similarity of treble radiation 
ensures good balance when the latter is used in 
the opposite channel on stereo. 


Specification of the W4 
Size 35in. x 24in. x 12in. Weight 65ib. complete. 
Impedance 15 ohms. 
Cabinet 23)” x 14° x 12” Max. input 15 watts. 
Fries G20 . 19 .O es Gee Price in whitewood 4247 = & = 
w3 : Veneered and polished B49 - 10 - OC. 
prea le y* .e Choice of Walnut, Oak and Mahogany veneers. 
seat Tropical model can be supplied at £2/10/- extra. 


Reape ile ee Whartedale 


WIRELESS WORKS LTD/ 
Telephone : Idle 1235/6. Telegrams : ‘ Wharfdel,’ idle, Bradford IDLE BRADFORD YorKs| 


Other compact speaker systems are the 
w2 
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PICTURE 


MONITOR 


TYPE 2823 


The Pye Picture Monitor Type 2823 has been 
specially designed for field or studio locations 


where the use of a precision monitor is not Y 
essential. The monitor is light, small and easily Yyy 
carried. It can also be used with a Pye industrial Yy 
television chain or other closed circuit tele- 


vision systems. Outstanding Features: 60 M PAGT 


* The monitor will operate on either a complete 


video waveform or by means of separate video 
and synchronising waveforms. y K FLIABLE 

* Chassis is isolated from the A.C. power supply. Yy 

* Available for operation on either 405, 525, or Yy 
625-line standards. 

* Main controls are mounted at the front of the 
unit. — eee eee ee eee 

* Provided with easily removable side panels and 
hinged chassis for maintenance. 

* Incorporates printed circuits for reliability. 

* Small dimensions allow mounting in restricted 
places. Measures only 94” x 10° x 163°. (24x 25x 
42 cm.). 

* Features an 8}" (21 cm.) rectangular, aluminised 
picture tube. 

* May be used at microwave link repeater stations 
for checking the quality of the received picture 
signal, 

* Light weight for easy portability. Weighs only 
24 Ibs. (11 kg.). 

%& Remote control of Brightness and Contrast. 


For full technical details, please 
write te: 


~~ ...at an exceptionally 


PYE LIMITED, Sales Dept., LOW PRICE 
Television Transmission 


Division Cambridge 
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The most brilliant disc or tape recording is wasted unless it can THESE FEATURES ARE UNIQUE 
be brilliantly reproduced. The thousands of Hi-Fi enthusiasts Infinitely-variable cut-off constant-slope filter provides the 
who visited the 1958 Radio Show were most impressed by the “ 
results achieved with the new BTH equipment. Designed by 
Mr. James Moir, M.1.8.£., the control unit and amplifier give 
entirely new standards of stereophonic or single-channel repro- 
duction. Behind this achievement is 30 years’ BTH experience 
in building the highest quality sound reproduction equipment for 
cinemas and public buildings. At the Festival of Britain in 1951, 
it was BTH who first introduced the public to stereophonic sound. 


A range of matching loudspeakers is also available. 
SEND FOR DESCRIPTIVE LITERATURE 
Control Panel and Amplifier £42 AVAILABLE DIRECT FROM STOCK 


HEAR IT—AND YOU’LL CHOOSE BTH 


BTH SOUND EQUIPMENT LTD 


CROWN HOUSE, ALDWYCH, W.C.2 


AS313 


54 
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Take an outstanding amplifier... double it...and you have 


the finest instrument of its kind available today 


Mozart 
DOUBLE 
10 WATT 
STEREO 
AMPLIFIER 


HIGH FIDELITY IS A 
SPECIALIST BUSINESS 


etiention % anid to every detail. 
Sree einer ae 


PYE LIMITED, 


Deutsche Pye G.m.b.H., 
hiendorf- 


Berlin-Ze! 
Ww 


est, 
Roonstrasse 2, 
German: 


HIGH 


y- 


FIDELITY 


MODEL HFS20 Sicasep) 
MODEL HFS20M (CASED 
TECHNICAL SPECIFICATION PER CHANNEL 


PRE AMPLIFIER 

Sensitivities P.U. 7 mV. Tape 100 mV. Radio 100 mV. Tape record output 300 
mV at above specified input sensitivities. 

Hum and Noise P.U.—55 db. Tape — 60 db. Radio — 60 db. 


: wency Response Tape 20 to 20000 cycles + 1} db. Radio 20 to 20000 cycles + 
+ db. P.U. Within 1; db of published relay curves. 


Chancel Separation between — 40 db and — 50 db overall. 


Controls Volume: Continuously variable. Bass: + 10 db to — 15 db at 50 cycles. 
Treble; + 10 db to — 15 db at 10000 cycles. Balance: Variation of 6 db per 
channel. iluminated Push/Push on/off switch. 


Selector Switch 5 Position: Tape. Radio. 78 (all 78 records). L.P.O. (Pre 1955 
recordings) L..P.N. (Recordings to R.1.A.A.), 


Output 0.2 V into 100K for above stated input sensitivities. 
Pick-up matching by ‘‘Dialomatic’’ compensation. 
Control panel is identical in size and finish to the Mozart FM Tuner, 


MAIN AMPLIFIER 

Sensitivity 0.2 V. 

Output 10 watts per channel. 

Distortion 0.3% total harmonic at 9 watts. 

L.F. Power Output 8 watts at 40 cps 

Loudspeaker impedance 4, 8, and 15 ohms (with phase reverse switch). 
Damping Factor 30. 

Hum and Noise —70'DB with 100K input impedance. 

Frequency Response 10-50,000 cycles + 2 db. 

Negative Feedback 27 db (in 3 loops). 

Total Power Consumption 110 vA. 

Mains 200 V to 250 V AC 50 cycles. 110 V to 120 V AC 60 c.p.s. (Export model) 


PYE HIGH FIDELITY SYSTEMS 
Svenska Pye A.B, 1 th me mag PY Corporation 


47> 
Sundbyberg, Sweden. 1149 Raritan Avenue, 
ie (Canada) Led., Put, 
Pye (Ireland) Ltd., orthline Road, New Jersey, U.S.A. 
Dublin, Eire. ‘Toronto. 


DIVISION, FAIRVIEW ROAD, LONDON, 5&.W.16 
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of 
4 s Conforming to Sections B & C 
of Specification EL1930, M.O.S. (Air) 


Siemens Ediswan PTFE insulated instrument wire, developed for certain highly 
specialised services, has a wide potential field of application in modern 
electronic engineering. The physical and electrical properties of PTFE make it the 
best material available wherever the emphasis is on performance 
and complete stability. In brief, PTFE has these advantages : 

ws Stable at all temperatures from -75°C to 4+-250°C 

s High dielectric strength 

ws Low dielectric constant 

ws High resistance to corrosives and solvents 

w= Non-chafing and self-lubricating 

w Available in 11 colours 

w Non-adhesive 
PTFE is extremely difficult to form, but we have considerable pioneering 
experience in its processing and fabrication. As a result we are able to produce 
PTFE insulation by extrusion with concentricity guaranteed to close limits. 
We are anxious to extend the uses of this wire and will gladly supply 
interested manufacturers with samples for them to test. If we can help you with 
information on the use of PTFE in any shape or form, please let us know. 


—_——— Send your enquiry to: 


siEMENsS SIEMENS EDISON SWAN LIMITED 4p A£/. Company 


PTFE SECTION (PD17) 
155 Charing Cross Road, London WC2 
Telephone: GERrard 8660. Telegrams: Sieswan, Westcent, London 


£Diswa™ 
—  —— 
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TARGET 


TELCON METALS 
AND THE DE HAVILLAND 
FIRESTREAK 


We are proud to be associated with DE HAVILLAND PROPELLERS LTD., in the manufacture of the FIRE- 
STREAK guided missile. The majority of electronic assemblies used in this missile embrace compo- 
nents which depend on our alloys —-MUMETAL. RADIOMETAL and H.c.R.,— for their exacting operation. 


Other Telcon alloys suc 


h aS PERMENDUR, RHOMETAL and BERYLLIUM CoPpPER —Cu.Be.250 (DTD.900) 


are also widely used by the Aircraft Industry. We are manufacturers of super pure basic metals and 
alloys for the instrument, electronic and aircraft industries. Our range includes: 


SOFT MAGNETIC ALLOYS 
Mumeta! 
Supermumetai Nickel Iron Alloys for cores 
Radiometa! and laminations 

Super Radiometa! 

Rhometa! 


High permeability. 


Supermendur High permeability. 

Cobalt-Vanadium. 

Permendur 
for light-weight generators and 
vibration test gear. 


HCR Alloy Rectangular hysteresis Loop 
Nickel-Iron Alloy for magnetic 


amplifiers and reactors. 


4.8. Alloy High-speed switching alloy for 
computors and magnetic 


amplifiers. 


Iron Alloys with high saturation 


DUCTILE HARD MAGNETIC ALLOY 


Permanent magnet alloy 
(Cobalt-Iron-Vanadium) of ductile 
and machinable quality. 


BERYLLIUM COPPERS 


CuBe 3), CuBe 100, CuBe 275, 

CuBe 250 to Specification DTD 900, 
High tensile strength. fatigue re- 

sistance, and conductivity alloys. 


THERMOSTATIC BIMETALS 


Various grades for instrument 
protection, and compensation- 
overload protection of motors. 
synchros and similar electrical 
devices 


Vicallioy 


Most alloys are available as strip, rod, bar or wire, and enquiries 
are invited for ultra-thin magnetic materials for high frequency 
applications. A.1.D., A.R.B.. and Admiralty approved. 


TELCON METALS 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 


Enquiries to 


Metals Division, Telcon Works. Manor Royal, Crawley, Sussex. Crawley 1560 


Head Office: Mercury House, Theobalds Road. London WCl. Holborn 871! 
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Are you using $.5.B? 


Single Sideband HF Communication, with its advantages of increased 
effective power and reduced bandwidth, used to call for such elaborate 
installations that its use was confined to the large-scale communication 
organisations of the world. Intensive development effort has resulted in 
considerable reductions in the complexity of S.S.B. equipment, so that 
reliable, simple sets can now be made available for even the smallest 
communication systems. 

With the object of making S.S.B. operation available to the 
greatest number of users, RACAL have designed a well-balanced range 
of S.S.B. transmitting and receiving equipment. The demand for the 
popular TRA.55, shown in full-scale production, has demonstrated 
clearly the great need for this equipment. The other members of the 
series have been designed to the same policy of maximum utility and 
minimum frills. 

With this equipment, designed with the requirements of tomorrow 
in mind, RACAL offers you the solution to your HF communication 


RACAL 


ee =—Z7 


Brief details of the TRA.5S 
Radio telephone. 

Frequency Channels: 
Channels | & 2—3 to 6 Mc/s. 
Channels 3 & 4—6 to 12 Mc/s. 
(Channel 4 can be supplied as 7°5 
to §5 Mc/s). 
Emission: 
Single (lower) sideband suppressed 
carrier radio telephony. 
Single sideband keyed tone. 
Carrier re-insertion is available 
or pilot carrier or D.S.B. working). 
Peak Envelope Power : 

60 watts. 


Input: 
100-125 and 200-250v 40/60 c/s. 
300 watts maximum. 


The TRA.SSB can also be supplied. 
This version has switching facilities 
to provide conventional D.S.B. 
reception and transmission in 
addition to S.S.B. working. 


RAGAL EWG@ENEERITNG LIMITE D 


Western Road, Bracknell, Berkshire. Telephone: Bracknell 941 Telegrams/Cables: RACAL BRACKNELL BERKS 
N. ENGLAND AGENT: Farnell Instruments, Lid., Wetherby Industrial Estate, York Road, Wetherby, Yorks, Tel: Wetherby 2544 
SCOTTISH AGENT: A. R. Bolton & Co., Lid. 3A St. Vincent Street, Edinburgh. Tel: Edinburgh 32035 

OVERSEAS : Agents operate in the majority of territories throughout the world. e 


...a new 
approach 
to better 
listening 


ESSENTIAL DATA 


NOMINAL SIZE 1s” 
PEAK POWER HANDLING 
CAPACITY 


25 watts 
VOICE COIL DIAMETER ¥ 
TOTAL FLUX 290,000 Maxwell: 
FREQUENCY RESPONSE 30- 15,000 c/: 
BASS RESONANCE 35 c/s 
MPEDANCE AT 400 c/s 15 ohm 


CELESTION 
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The COLAUDIO 

provides a new incentive 

to listening, creates a new real- 

ism in reproduced sound, adds a new 

beauty to music and the finer nuances of 

speech. Combining a 15 in. direct radiator bass loud- 
speaker with two direct radiator, pressure-type high fre- 
quency reproducers in column form, the COLAUDIO 
is the culmination of over thirty years research, 
development and manufacture of loudspeakers for 
all purposes. Its perfection of tone can be 
truly appreciated only by an aural test—once 
heard, you will never be satisfied unti) you 
instal one in your own reproducing equipment. 


COLAUDIO 


Celestion Ltd. THAMES DITTON, SURREY, ENGLAND. 


Telephone: Emberbrook 3402/6 
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FOR THE FIRST TIME IN BRITAIN 


HIGH GRADE RESISTORS AT LOW COST 


FIG. |. DERATING CURVE 


A new Dubilier process makes available to the design 
engineer a power wire-wound resistor possessing high- 
grade characteristics which costs no more than an 
equivalent standard type. The resistance wire is 
uniformly wound on a silicone-processed fibre-glass 
core which is then sealed into a ceramic housing. The 
result is a remarkably stable resistor which is com- 
pletely insulated except for the connecting wires. 


3 


Percentage of Rated Load 
& 


40 
20 40 60 80 100 120 
AMBIENT TEMPERATURE - DEGREES CENTIGRADE 


PERFORMANCE UNDER OPERATING 0 FIG. 2. TEMPERATURE RISE/LOAD 
CONDITIONS 


Resistance change less than 5% after 100 hours at 
40°C. ambient temperature and 95 % relative humidity. 


Resistance change less than 2% after three times 
normal load for 5 seconds. 


Resistance change less than 5% after 500 hours at 
full load in 25°C. ambient temperature. 


Resistance change less than 1% and no physical 
effects due to soldering. 


20 40 60 80 100 §=6120 
PERCENTAGE OF RATED LOAD 


MAXIMUM TEMPERATURE COEFFICIENT PWS 
BETWEEN -— 55 and +275°C. 


TYPE 0.05%/°C, 0.03% /°C. Wattage 5.0 


Min. Value 
PwW5 0.52 te 2.50 2.50 to 2.0kQ Max. Value 20Kn 


PW7 0.52 to 8.00 8.09 to 6.5kN Length 7” 1 25/g4” 
Pwio0 1.00 to 100 102 to 10kA Width and height of all three types are 3” and "!/3,” respectively. 


DURE UERY 


DUBILIER CONDENSER CO. (1925)LTID - 
TELEPHONE: ACORN 2268 


POTTED PAKONECTORS 
18 WAY 


* No cover and cable clamp worries. We 
connect your cable to plug or socket and put 
the assembly in polythene. * 18 connections 
in less than | inch diameter. * Standard B9A 
valveholder mounting. * Nylon loaded PF. 
mouldings. * Cadmium plated or gold pins 
and contacts. 


ELECTRONIC 


BIA E.H.T. 


VALVEHOLDERS 
BM9/UV 


cover no. 9 


BM9/PS 
Polythene Shrouded B9A. Valveholder 
for Television E.H.T. Rectifiers. enciieey cover no. I! 


Send for full details to :— The McMurdo Instrument Co. Ltd., 
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VOLTAGE 


220V 
0 -5:10-20 


14 WAY B279001 


BLACK P.F. MOULDING 6 WAY XVS/6 
NYLON LOADED P.F. MOULDING 


COMPONENTS 


VOLTAGE 
SELECTORS 


6 WAY MINIATURE BMVS/6 


BLACK P.F. MOULDING 
4 WAY BVS/4 


BLACK P.F. MOULDING 


Ashtead, Surrey. Tel: Ashtead 340] 
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now in quantity 
production 


ELAC 


110° 
Scanning 
Coil 


This latest ELAC deflection unit incorporates the new 
MULLARD Ferroxcube core Type FX 1981, enabling a “ pull 
back” of 4 mm to be achieved without loss of sensitivity. 
Line inductances of 5 to 30 mH with * RATIO OF 8 and 
frame impedances of 2 to 70 ohms are readily available. The 
standard model is supplied complete with TUNGSTEN steel 
picture centring plates, positive tube neck clamping device and 
@ terminal panel well removed from adjustment points. 


ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, London, N.15. 
Tel: TOT 0505. 
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TRANSFORMERS 2.5.25: 


Each of the eight Transformers below :»— 


-=—— 
— 


12 Amps. 
5 V. 80 Amps. 
18 V. 30 Amps. 
110-120 V. 4 Amps. 


gS8eSz88 
Eitittty 


5 
K<<£<<<<< 


4V., 5,000 Amps.4100 
2V., 10,000 Amps. £98 
3.SV.,20,000Amps.£127 
2 V., 30,000Amps.£130 
10 V., 2,000 Amps.£103 


40 V. 25 Amps. €13 15 

5 V. 300 Amps. £15 © 

6-12 V.S0 Amps. £8 10 

12 V. 60 Amps. £10 0 

12 V. 100 Amps. £15 10 

50 V. 60 Amps. €21 0 
110 V. Centre Tapped 55 V. 25 Amps 


10-15-25 V. 100 Amps. ane 
6-B-10-18-24 V. 100 Amps. ........0.ccreccsececensees 


VOLTAGE HIGH-VOLTAGE 


REGULATING 


transrormers| TRANSFORMERS 


1450 V. 300 mA. 68 10 
input 230/240 V. Output 50 V. to 250 V. in 16 steps 
of 12.5 V. at 25 Amps. These are Auto Transformers | !0 kV. .23 mA. ... 
with G@Quick Make-and-Break Tapping Switches. | 4kV.25 mA. ... 


Load 
- 
7 
= 
oO 


VOLTAGE REGULATING 
TRANSFORMERS 


from zero Volts to 


HEAVY CURRENT 
EQUIPMENT 


HARMSWORTH, TOWNLEY & CO. 
2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069 


64 
LIST No 70 } BIT 


THE tool for Electronic Circuits 
also by 


AIDCOLA, 


(Regd. Trade Mark) 


Soldering Equipment 


SHARP HEAT FOR QUICK 
jointing of transistors, resistors, and 
all classes of miniature components 


SUPPLIED IN ALL 
VOLT RANGES 


ADCOLA 
“LONG LIFE" Bits 
FROM STOCK 


| 


Reo 1959 


r | ia x : 


a | 
CONTROL 


Some people aim 
for the moon... 
we aim to solve 
your problems 
concerning 
REMOTE 

CONTROL 

or POWER 
TRANSMISSION 


Ls 
S 
~4 
we 
de 
on & 
Mm. Oo 
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a= 
Co 
gr 
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ar 
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ILLUSTRATED ACTUAL SIZE ® Our engineering 


Electrical standards approved in all 
leading countries 


Head Office, Sales and Service 


ADCOLA 
PRODUCTS LTD. 
GAUDEN ROAD 

CLAPHAM HIGH ST. 
LONDON, S.W.4 


Telephones :-— 
MACaulay 4272 and 310! 


= 
B 
i 
© 
~~ 
ad 
4 
> | 
| 


staff will welcome 


the opportunity of 
co-operating with you. 


FIRST NAME IN 
FLEXIBLE SHAFTS 


THE S. S. WHITE DENTAL 


MFG. CO. (G.B.) LTD. 
IMOUVBIAIAL DIWIFIOr 
Britannia Works, 

St. Pancras Way, London, 
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Waveform monitoring 


at extremely low cost 
with the ICPI 


Waveform monitoring facilities can be incorporated in 
both existing equipment and new designs with extreme 
ease and economy with the ETEL cathode ray tube 1CP1. 

The tube itself is inexpensive and the associated 
circuitry required is very simple. The operating voltage 
is so low that in most equipment suitable connection to 
existing HT lines is all that is required. Beam focusing 
is fully automatic and auto-bias is quite adequate. 

Space problems rarely occur when the 1CP1 is used — 
it is only 4} inches long and fits a normal B8G loctal 
socket. 

If you are interested in the simplest and most 
economical method of waveform monitoring write to the 
address below for further details, 


Actual size 


Abridged data 


Vh = 6.3V 
Vh-k (pk) = +250V max. 


350V min. 


Cathode Ray Tubes 


ELECTRONIC TUBES LIMITED 


Repeat: Sige ~ yh Sreatn Seno Sage ae ee 
ETL3a 


D 
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Kedifon 


AFS.13 


Twinplex Frequency Shift Combiner 


produce a 


complete range - GK.109 


Two Tone Keyer|Converter 


Frequency Shift 


Terminal 


AFS.11 


. e hte 
Equipment ns Redon 


Combinations of the equipments illustrated 
provide facilities including simplex or twinplex, 
diversity or non-diversity, fixed or variable 
tuning, radio or audio frequency shift. Redifon 
engineering division will be pleased to quote for 
complete schemes or for equipment for 
integration with existing systems. 


REDIFON LIMITED 


Communications Sales Division, 
Wandsworth, London S.W.18. Phone: VANdyke 728! 
Frequency Shift Keyer 


A Manufacturing Company in the Rediffusion Group 
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GK.188 
Linear Frequency Shift 
Keyer 


COVERING 
ANY 
OPERATIONAL 
REQUIREMENT 


R.145 
High Stability 
Communications 


Receiver 
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EI T E make s . idol 


i 


MINIATURE 
TRANSFORMERS 
AND ELECTRONIC 

COMPONENTS 


4Or—-~ 


‘The ities ‘components with the: big technical background 


Sole Manufacturers and Exporters: 

ARDENTE ACOUSTIC LABORATORIES LTD. 

6-12 MINERVA ROAD, NORTH ACTON, LONDON, NWI0 Telephone: ELGor 3923 

Suppliers of components and hearing aids to the Government and manufacturers all over the world 


SIX TRANSISTOR PRINTED CIRCUIT 
MEDIUM WAVE RECEIVER 


Circuit Diagram. Complete assembly layout and 
separate component price list for building this 
receiver will be posted on receipt of 9d. in stamps. 


The Maxi-Q Transistor Six as shown on T.V. 

is offered assembled and aligned complete, con- 

tained in an attractive Personal Portable Book 

style case at £13/17/6 plus £4/12/6 P.T. or Chassis 

only assembled and aligned at £12/15/-. plus £4/S5/- P.T. 
Contained in hand-carved oak casket at £15/7/6 plus £5/2/6 P.T. 


HOME CONSTRUCTOR CHASSIS SERVICE 
Our Chassis are made with new 16 ‘20 Watt” Amplifier, Chassis, Base ten. hanaeppeenee 
s.w.g. heavy duty bright aluminium. Front Pancls in 19 s.w.g. Steel Ccvers Adar tic n Flate and Screws. 
with attractive Hammered Gold finish and clearly marked with neat *20 Watt Pre- Amphfier Chassis... . 
= posit:ons; all finishes and constuction are made to enable ‘Tepe Recerder “* Ll ype A” and “*B” Pre-Amplifier Chassis, ea. 316 
tructors to match one unit with another 7 Watt AC/DC Chassis complete with paxolin and bracket 20/- 
Mullard Chassis: NKcte: ‘Transfermer holes are not punched in chassis excepting 
Type “C”™ Tape Pre-Amplifier Chassis ‘ “20 Weu” Amplifier 
“CC” Power Pack Chatsis. . Mulls 2 Frent Perels 
esis, Base Plate and Scicen for ** 5-10 “and “ 5-l0A &B” ; ‘C” Tare Pre-Amp. with EM81 Escutcheon wees 
“A” Pre-Amp Chassis and $ creens 4tin. 
“B” Pre-Amp Chasis and Screens sf lifier, 15in cat 
Complete metalwcrk for T.C.C, “* 5-10" Printcd Circuit Sre-Ampiihen, 4jin. x 2hin. 
3 Valve 3 Watt Amplifier Chassis 1 ‘lype * ‘Be Pre-Amplifier, 10}in. x 2}in. 


GENBRAL CATALOGUE covering full range of components send 1/4d. in stamps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES 


DENCO (cLacToN) LTD (ocr. w.w.) 357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX 
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SILICON 
ALLOY 
TRANSISTOR 
Ooc2o1 


...a higher & version of the 
recently announced OC200 


The new Mullard silicon alloy transistor OC201 is similar to the recently intro- 
duced OC200, but with the average current gain ‘increased from 20 to 30 and 
the minimum fa increased from 0.5 to 2 Mc/s. 

Like other transistors in the silicon alloy range now being introduced by 
Mullard, the OC201 has a low bottoming voltage and all the advantages of the 
well-known OC71 germanium series. In addition these silicon transistors feature 
a low collector leakage, reduced noise figure and high permissible operating 


temperature. 

The maximum collector voltage of the OC201 is 25V, but its low bottoming 
voltage allows it to be operated from supplies as low as 1.2V. The linearity of 
current gain with collector current is well-maintained up to 50 mA. 

The 2 Mc/s cut-off frequency and high permissible junction temperature rating 
of 150°C of this silicon transistor enable it to be operated at relatively high 
frequencies with a power dissipation of 100mW at 100°C. 

The OC201 is now being put into large scale production and designers can 
depend on it to remain available for many years as a standard transistor. 
Write on your company notepaper to the address below for complete data. 


ABRIDGED DATA 


Silicon p-n-p alloy junction transistor OC201 
Tjunction 55 to +150°C x’ (or 8) spread ... 


Yob (pk) max 25 V Voe (go=7mA, B)=1mA) 
Vob Max. (av. or d.c.) . 2V 
in (pk) max 50 mA 
Ig max. ‘ an . 5SOmA T'bb’ 


. ICON TOR 
MULLARD LIMITED - SEMICONDUCTOR DIVISION semiconductor 
MULLARD HOUSE - TORRINGTON PLACE division 
LONDON - W.C.1 + TELEPHONE: LANGHAM 6633 


Average noise figure 


RECTIFIERS 


< 
3 
_ 
> 
>». 


High-Stability 


TRANSFORMERS 


D.C. EQUIPMENT 
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SWINTON 4242/4 


TEL 


MANCHESTER 


SPEEDY DELIVERIES 


SWINTON 


designed lc your reque acenent 


Send now for your copy of Technical Bulletin 58/1 


Snecka lly 


Issued by Northworks Led 


STEREO SOUND 
SUPREME BY 


Connoisseur 


THE RESULT OF FOUR 
YEARS’ PROGRESSIVE 
DEVELOPMENT 


THE STEREO 
PICKUP 


for playing 45/45 _ records 
Miniature ceramic type with 
replaceable diamond stylus 
Constant velocity output ap- 
proximately 20mV from each 
channel. Frequency range 20 to 
16,000 cycles. Channel! separa- 
tion 20/25 dbs. 


Complete as illus.) £9 plus £3/4/1 
P.T 


Head only £5/10/- plus £1/19/2 P.T. 
Arm only £3/10/- plus £1/4/11 P.T. 


STEREOPHONIC AMPLIFIER 
AND PRE-AMPLIFIER 


Twin channel amplifier and pre-amplifier 
for reproducing monaural and stereophonic 
sound from disc, radio and compensated 
ta 

Ultra linear push + output giving 7.5 
watts peak from each channel 


Amplifier £24.10.0 
Pre-amp. £16.10.0 


VARIABLE 3 SPEED MOTOR 


TYPE B 

Operates at 334, 45 and 78 r.p.m. Non- 
ferrous turntable. Built-in large stroboscope 
with internal light source Precision 
ground and lapped spindies. Adjustable 
nylon graphite bearings. Synchronous 


motor 
£20.10.0 
Plus £7.61 P.T. 


Send for descriptive 
leaflets 


A. R. SUGDEN & Co. 


(Engineers) Ltd. 
Market Street, Brighouse, Yorks. Telephone 2/42 
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Plugs and 


ia Sockets 


A full range of connectors from 2 
to 33 way, proven in use by the 
electronic industries of the world 


eM Covers may be instantly assembled 
to any chassis mounting plug OR socket 
for use as free unit, affording flexibility with minimum stock holding. 


All sockets incorporate the new ELCOM ‘butterfly’ socket clip. This 
much tested clip has withstood on test 193,000 insertions and reaches 
a new peak in socket clip design achieving great reliability coupled 
with low and constant contact resistance. 


@ Elcom patent locking device may be applied to any units operating 
under conditions of severe vibrational! stress. 


Rating: 5 — per contact, and 1,000 volts under dry atmospheric 
conditions. volts high humidity. 

QD vevivery From stock. 

0M) There is no better plug and socket. 


A comprehensive catalogue giving dimensions, type numbers and prices will be forwarded upon request 


Electronic Components 


WIRELESS WorLD 


inthis new B.P.L. Meter, 

Murex Sintered Magnets are 

used to meet the need for low leakage, 

high flux density and magnetic stability. For 
technical information on the design, performance 
and characteristics of Murex Permanent magnets, 
write for a copy of our magnet catalogue. 


Photograph by courtesy of 
British Physical Laboratories 


MUREX LIMITED = (Powder Metaliurgy Division) RAINHAM, ESSEX. 


Telex 28632. Telegrams: Murex, Rainham-Dagenham Telex. Telephone: Rainham, Essex 3322 
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, LONDON, W.C.!. EUSton 8265 


AUTOMATIC COIL WIND.NG MACHINE tress: csew.s re aix comewe, 


THESE MACHINES INCORPORATE THE FOLLOWING FEATURES :— 
Infinitely variable wire gauge adjustment with easily read scale calibrated in 001”. 
Width of coil quickly adjusted within fine limits. Adjustable tailstock fitted with 
spring loaded live centre and quick release lever. Machines to stop automatically 
at a required number of turns can be supplied. 


We will be pleased to send you an illustrated leaflet grving a full technical specification on request. 


Kofectric [rp 73 UXBRIDGE ROAD, EALING, LONDON, W.5S EALing 8322 
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Elliott Brothers 


use /4 


Patchcord Programming System 
and Taper Technique 


a 


> 
cant cae 


5 


me 


. Front view of Programme Boards. 
Photographs by courtesy of 


Panellit Led., Member of the 
Ellioce Automation Group 


* 


TRADE MARK 


+33 


Rear view showing harness em- 
ploying Taper Pin Connection. 


“FIMAC"’ Computer ot present in 
use in the Aviation Division 
Elliott Brothers (London) 

Limited, Boreham Wood 


¢* 
we 
. 


WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: Dept. 15, 60 Kingly Street, W.!. Telephone: REGent 2517-8 and 3681-2-3 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP incorporated U.S.A AP323-93 
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Relays to specification 


POST OFFICE 
TYPE 3,000 
AND 600 RELAYS 


A NEW DEVELOPMENT— illustrated 

here is our P.O, Type 3,000 Relay 

with sixteen changeovers with Light 
Duty Silver or Platinum Contacts. 

P.O. TYPE 600 RELAYS with Heavy Duty 
Contacts rated at 8 amps. also available. 
Complete range of both types manufactured 
to specification. Prototypes 24 hours. 
?.T.F.6. insulation now available. 
Specialists in TROPICAL FINISHES 
Guaranteed to full A.t.p. 

and 1.8.™.8. standards. 


Approved by the Admiralty, 

Post Office and U.K.A.E.A., 

All relays guaranteed made 

in our own works. 
Manufacturers to H.M. Government Departments and leading Contractors. 


L. E. SIMMONDS LTD., 5, BYRON ROAD, HARROW, MIDDX. TEL: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW 


——M.R. SUPPLIES, LTD. 
EC tee ee STEWART 


Satisiaction assured. Prices nett 
SHORT INTERVAL TIME SWITCHES Smith's) spring driven. Closed circuit period 
eoatinvousty adjustable from } to 15 minw l " 9 A.©.) ewitehing. 2in 
. t long. Not calibrated. Lis * vty wiv 19 - ides . , 


(fer Millivoitmeters) he 
deflection of 0:30 amps. R.F. Basic movement le 0/6 Millivolts f...d. Spin. flash panel 


mount, (@ idee 1°86) v 
( ~~ car B.4 L. indicators, Compact unite or one-hole dash FOR 


mount. Blinking period up to 15 seconds cach setting with automatic ™ off. Single 
switch-arm contro! for either BR. or L. Precision m brand new, remarkable value ; 
tdes, 1)-) § El t . 
DUTY AIR CONDITIONING PANS (Wood, G.E« The highly effictent . ' Llectronic 
Pans, cach fitted with two capacttor induction Motors. 720 250 + 
,. 7-bladed Impellers “00 rpm. The whole unit q - : rome 
contained in cylindrical housing 28in. long by Loin. dia. Duty 1,100 C.F.M. (free air) Sc Equipment 
400 C.P.M. at Sin, W.G. These remarkable units are listed at approx £75 cach We t “ 
have a limited supply, new and perfect. at only 225 poor despat« > t mainland 
Ww -). 


iS TIME SWITCHES Gangano). For accurate pre-set ewitching ‘ " ; 
om 200/350 ¥. 50 0 Providing wp to 5 on-off operations per 24 bours, , : Transmitters 
day-cmitting device (use optional). Capacity 20 o. mp» Apart frem indus- 
theer corders, radio, immersion heaters, 
With full instructions, 85/66 


din. long, M}in. dia. Shaft proj ’ Ra = 
Very quiet running 18/6 (des. | “lense note that all complete blowers are oo | 
wold). 
BLECTRIC CLOCK MOVEMENTS. 200 250 volts 50 cycles. Pitted : 
les for Hours, Minutes and Seconds hands Central hole Sxing,. allowing j Test Equipment 
wo to bin thickness dial Diameter 2)in., depth behind dial anty lin. With dust 
cover, 80/6 (des. 1/6). Sete of three hands to f » good style, for 5/7in. dial, B/G 
for §/l0in. dial. 3:6 set 
, waled 4-0-4 amps DA charge and discharge. Dial 
diameter, round fdush mount, many uses include model ealbwaye, O'6 ides. 1/-) 
WCTION MOTORS (G.B.C.) 2 240 50 o., 1,500 rps td . : . . 
Body 4 > itin., with lin. shaft proj. With capacitor, 57/6 | ides. 9/8) We cater chiefly to manufacturers of electronic 
Arm od B.T.H. induction motor, 220% A©. 2.400 rpm. Duty | ~ - 
od gh ain. ‘v0 CPM at ijn. W.G. Overall length Sin. Dia inlet 3)in.. out- equipment which demands components made to 
BMictent, quiet running unite, very limited supply, 64/15/ (dea. 3/6) 
WS (Magnetic Devices), 2390 © A.C. cotl, with 2-pole change-over . . 
4 Y Wirand new, compact unite, approx. 2itn. by 1fin. by lin. Limited the highest standards. If your requirements are 
at each (des. i/-) 
F . Very well made unite at much lower than normal price. 200 " : > 4 
250 v. A.C. induction moter, dient running. no Interference. With mounting frame im this category do not hesitate to contact us. 
and back grille, ready for easy installation. With “in impeller, 200 cu. ft./min.. j 
. 10m. tmpelier, 240 cu. ft. aaim., 5/126. Also new minor mode! with Gin s+ re 
Ss... 75 cu. ftmin., €4/12°6 (despatch of any one 3)/-) | Enquiries to: 
We invite enquiries for Electric Pumps, B.P.L. Measuring Instraments, Variable 
Transformers unmediate 


10.6 ORMERS Ltd. 
M. R. SUPPLIES, LTD. 68 New Oxtord Street, London, W.C.1 STEWART TRANSF c 


fPelonhone Museum 8608) |_|75 KILBURN LANE, LONOON, W.I0 » LADbroke 2296/7 
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Independent 
sideband 
receiver type 
GFR.552 


. .. developed to British Post Office 
specification and used on their 
international circuits. 
This equipment is designed for 
operation on long distance, point- 
to-point short wave radio links 
forming part of the international 
trunk network. Special features of 
the GFR.552 include a high order 
of oscillator stability and freedom 
from cross-modulation through 
which cross-talk between channels 
or intermodulation between wanted 
and unwanted signals might occur 
Frequency range — 4 to 30 Mc/s. 
Noise Factor—better than 8dB 
over the band. 
A.F.C.— Motor driven with ex- 
ceptionally high retuning 
speed and low residual 
mistuning. 


Cross-talk attenuation between 
channels is greater than 45dB for 


modulation frequencies above 
200 c/s. 


Output — Variable up to +14dB 
relative to ImW into 
600 ohms. 


MULLARD EQUIPMENT LIMITED 


Mullard House - Torrington Place 
London, W.C.! 
Tel: Langham 6633 
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TW Dia. 17° 
5 Wart Max 
Range 
1-100,000 ohms 
Date Sheet Neo 2 


RELIANC 


eo 


POTENTIOMETERS 


The name ‘“‘ Reliance,” aptly chosen more than thirty years ago 
is recognised for potentiometers of consistent accuracy, with a 
record of long-life reliability. The standard range—the most 
comprehensive available—covers from | to 500,000 ohms and 
includes linear, log, semi-log and non-inductive types. and, 
bo errs on characteristics, ratings up to 20 watts 

GANGED MODELS available of TT, TW, PIW and TS on 
common spindle. Fully tropical and concentric spindies type 
TW ony. 


5 Watt Max. 
Range 


TT Dia. 17° 
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foremost for Quality, 
Performance and 
Reliability— 


TS dia. ta’ 
2 Watt Max 
Range 
5-50,000 ohms. 
ete Sheet No.7 


MW ova.” 
| Watt Max 
Range 
5-50.000 ohms 


Dota Sheet No.! 


RELIANCE MANUFACTURING Co. (SOUTHWARK) Ltd., SUTHERLAND Rd. HIGHAM HILL, WALTHAMSTOW, LONDON, E.17 


GD 10 


Lhapman St Ered 


Elegance coupled with outstanding performance have already 
earned an enviable reputation for the Chapman 305 Controi Unit 
(illustrated above) and 305 Power Amplifier 


* 8 watts per channel at 0.1 

Direct from Tape Head CCIR. 

Any low output magnetic P U RIAA. 
Distortion negligible all levels. 
Spare power tor Tuner. 

Main ew only 12 x 7 x Sin. 
Separate balance control 

Ekgent in black and gold. 

For shelf or cabinet mounting. 


305 Control Unit 18 guns. Main Amp. 20 gns 
AM/FM Tuners available 
Fadl specification from your in-fi dealer or 


C. T. CHAPMAN (Reproducers) LTD. 
HIGH WYCOMBE - BUCKS. 
Teleph High Wycombe 2474———__—___—— 


hb 


Matching FM or 


Telephone : No (ana Cables) LARkswooe 3245 


BROOKES (iystals 


DEPENDABLE 
frequency control 


ALL Brookes Crystals are made to 
exacting standards and close tolerances. 
They are available with a variety of bases 
and in a wide ran of frequencies. 
There is a Brookes Crystal to suit your 
purpose — let us have your enquiry now. 


@ Illustrated above 
are 

Left 

Type G.2 Crystal 


Right: 

Type G.l Crystal 
Umit. Frequency 
100 he}s. 


lat Brookes Crystals Ltd 


ys Suppliers to Ministry of Supply, Home Office, 8.B.C., etc. 
BROOKES LASSELL STREET, GREENWICH,  S.E.10 
Phone: GREenwich 1828 Groms: Xtals, Green, London 
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A TWO-FACED GIRGUIT! 


is a service man’s dream 


And we’ve made it come true. Mills & Rockleys’ technical skill and eye to progress will 
continually supply their clients with all the best and newest ideas on printed circuits : 
and our two-faced circuit (patent applied for) is just one very good example. 
Not only the component numbers but the actual circuit is printed, in colour code if 
necessary, on to the upper surface of the panel, reducing circuit tracing to child’s play. 
The completion of new plant in Coventry, incorporating the most 
advanced techniques and up-to-date facilities—including automatic 
temperature and humidity control — enables any requirement however 
complex to be met efficiently and economically. 


DESIGN - CONSULTATION - PROTOTYPES - MASS PRODUCTION 


WRITE TO: 


MILLS & ROCKLEYS (PRODUCTION) LIMITED 


PRINTED CIRCUITS DIVISION SWAN LANE - COVENTRY TELEPHONE: 41327 
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MOTE K 


TAPE DECK 


| 

Motek is the core of many recording 
machines. Manufacturers build in Motek— 
and then ovt of sight and mind—which 

| is as it should be, for built-in Motek has 
| built-up immense confidence from manu- 
facturers and customers alike. And no 
wonder, with these five star features: 

Push Button Operation, Counter, Safety 

| Erase Button, Pause Control, Three Speeds. 
| 


| 
List 21 gns. 
Patents Pending. 


| Details on request. 
' 
| MIODVPEERN TECHNIQVESsS 


Wedmore Street, London, N.I9 Tel.: ARChway 3114 
DEB 6353 


HI-Fl EQUIPMENT 


(CABINETS See page 152) 


STEREO RADIO CHASSIS 
AM/FM Stereo Radio on one 
chassis (as illustrated) 8 valve and 
2 separate 4-watt outputs, with 
individual volume control 27 gns. 


STEREO AMPLIFIERS 
Dulci SP44 Stereo power ampli- 


The House of Anders 

gives you the meter service supreme. Normal 
moving iron, moving coil, thermo couple, electro- fier, two 4watt outputs 12 gns. 
Control units available for above 


static and multirange meters of all well-known | § DOuici “ Scereo2' rn 
| Dulci Stereo *8" 22 gns. 


Empress Two 4-watt mew Ay 4800 
makes—including AVO, E.A.C., Pullin, Taylor, 
Turner, Weir, Weston—available at once. Special 
meters prepared specially for you; any desired kind, 
shape, size, voltage or current range; within 
7-14 days. All under the very personal supervision 
of the Chef. Customers’ own instruments repaired. 


Meters, Electronic & Test equipment to individual specifications 


nders 
VOWUCS wx 


103 Hampstead Road, London, N.W.! Tel.: EUSton 1635 
Contractors to G.P.O. and Government Departments 


Empress 9-vaive de luxe AM/FM with two speakers 
Empress 6-valve AM/FM with !0in. speaker 
Empress FM Tuner (with magic eye) 

Empress 5-vaive AM 

Armstrong PB 409 9-valve AM/FM 6-watt push-pull 
Stereo ‘12° AM/FM 2 x 6 watt push-pull 

Jubilee 9-vaive AM/FM push-pull 


DULCI 


H41.3 AM/FM 3 wavebands ..............ccceccccececceecneceeeeceees 
H.3.S AM/FM Stereo 

H.4.PP AM/FM push-pull 4 wavebands 

FullDuici range in stock. 


RADIO CHASSIS 


AUTOCHANGERS 
* BSR’ 


cee. £6/19/6. Stereo cart- 
ridge also available, £3/9/3. 


” COLLARO CONQUEST 67/19/6. 
Full range of Garrard equipment 
im stock 


Write for details of these and other equipment 


all available on easy terms. 


120 (Dept. 


wws 
(Nr. The Cock Tavern) 


LEWIS RADIO 


9), Green Lanes, Green, N.13 
Tel.: Sonnet Park 1155/6 
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A complete test-bench in one hand 


USING PRECISION / NASHTON / ELECTRONIC INSTRUMENTS 


must IMPROVE laboratory and workshop EFFICIENCY 


The Nashton labstand shown above holds any three Nashton instruments at eye-level 
for easy reading and operation. It frees bench-top space for operator use and is com- 
pletely portable. Only one mains connector is required. Five instruments from the 
Nashton range are illustrated here; others available now or in the near future include 
the Resistance Capacitance Comparison Bridge, the D.C.uA-Valve Voltmeter, the Univer- 
sal D.C. Meter, the Shorted Turns Detector, the L.F. Quadrature Oscillator, the Trans- 
istor Tester, and the 0°5 Amp. Stabilised D.C. Power Pack. The last three instruments 
use transistor circuits. For full information fill in coupon below and send it (2d stamp) to: 


Nash and Thompson sep 


OAKCROFT ROAD - CHESSINGTON - SURREY - Elmbridge 5252 


BES 8 oe CESS 


Please provide information on the Nashton.................. eels a ; | 
NAME aa POSITION nh A 
j DEPARTMENT NAME AND ADDRESS OF COMPANY X | 


| (Just pin this coupon to a letter-headed blank and post if you are too busy to complete - we will do the rest.) 
ww 


Tn ee a ee eS ee eee aaa ae 
WHG 4 


Sensitive Valve Voltmeter— 
An audio AL. 


Voltmeter ranges 
from 30 m.V. to Volts. 
£49.10.0 


A.C./D.C. Valve Voltmeter— 


Six A.C. 


1-300 


ranges 
Volts f.s.d. up to Me/s and 


LI 


epsrastee t= 


unit 
Die. stabilised to within 0.2, 
D. to within 0.2% 


for + 10% 


matrs 
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OUR 
COMPARATOR 


. . being an up-to-date version of a 
similar instrument which we were first to 
introduce. This instrument enables our 
customers to hear and compare various 
makes of tuners, amplifiers, record and 
tape reproducers. Hundreds of various 
combinations can, at the flick of a switch, 
be achieved 
This is the way 
to choose your 
system because 
you can com- 
pare yourself. 


Write for fully illus- 
trated catalogue 
showing all the latest 
i censpenent in HI-FI 
STEREO AND TAPE 
| RECORDING. Gladly 
| sent on request en- 
closing 3d. postage. 


93-94 FLEET ST., LONDON, E.C.4 = Phone: FLEet Street 9391-2 


te AVAILABLE GRATIS 
ON REQUEST, UNIQUE 
CALCULATOR PROVIDING 
FULL RELAY 
SPECIFICATIONS 


A CUSTOMER PROVED 

36 contact (C/o) Relay 

Now being used in current production 
Not an experimenta! relay 


Enormous range of 3,000 
P.O. Type Relays 


CONTACTS: 
300 m/A to 8 amp 


COILS: 
Up to 100,0000) 


P.O. 600 and High- 

Speed Type Relays. 

1 F Built to Specification. 

) FLARGE STOCKS 
. OF 

KEYSWITCHES 


iTcH COMPANY 
Praed Street, Londen, W.2. PAD: 2231/2/3 


werecas Govrrnments and HM. Crown Agents 


EDDYSTONE 
COMMUNICATIONS RECEIVER 


S404 ” for A.C./D.C, Maine 


Th R40A receiver is a genera: purpose model for professional and amateur 
communication purposes. It employs seven miniature valves and is capable of an 
xoellent all-round oerformance. The tuning mechanism incorporates high reduction 
ratio gearing, bandspread being provided by ap auxiliary scale 
The four tuning — are as follows 

Band 1 .. D Mole to 10.5 Mo Rand 3 3.8 Moss to 1.37 Mop 

Band 2 10. 6 Mo/s to 3.7 Mo's . Band 4 1400 Kove to 480 Ke/s 
The tuning dial is calibrated in frequency to an accuracy better than 05%. The 
Amateur bands are distinctly marked tp blue and the shortwave broadcast bands 
in red, both on the basis of the International allocations made at the Atlantic City 
Conference. It is of interest to note that range 4 covers the 500 Kc/s (600 metres) 
shipping and distress band. The receiver works equally well off A. or D.O, mains 
supplies (110 and 200/250 volts) and apecial attention has been paid to high Insulation 

CASH PRICE 455. or 12 monthiy or 
Carriage paid per passenger 
Descriptive Literature of this and other aA~sy gladly forwarded 


The 


Eddystone 
Specialists 


SERVICES LTD. 


49/51, COUNTY ROAD, LIVERPOOL, 4 
Telephone: AINTREE 1445. ESTAB. 1935 
157, St. Johns Road, Waterloo. The Cross, Ormskirk, Lancs 
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The new Simet “‘G” series of medium power Silicon rectifiers & J Vi E z 
is the first result of the recent licensing agreement between 


The Plessey Company Limited and the General Instruments 
Corporation, U.S.A. Plessey manufacturing techniques S ; | " 
applied to the well-established General Instruments design icon 
ensure a first class component capable of long term and 


stable operation at temperatures up to 150°C. R ec t / f IT rs 


gl 
Types 1G8 to 10G4, for direct Wiring or stud mounting, ¢ 
are available from stock or for commencement of 
delivery within 14 days. Direct wiring types cover [AY 


current ratings between 400 mA and 750 mA at 25°C 

(250 mA at 150°C) and voltaze ratings 100 to 1000 1N TYPES 
peak inverse volts; stud mounted types have increased 

current ratings in the order of 14-2 Amps. 


= ee 125°NOM 


, -028° DIA 270° DIA 
070" NOM DIA. MAX 


070° NOM | 


435° MAX. DIA 


& ACROSS FLATS 


— 


No 10—32 THD. NF 
OR 28A 


SIMET ‘G” SERIES SILICON RECTIFIERS IN THE 1N RANGE 

Peak Maximum rev. For the convenience of engin- 
inverse | _DC Output current at eers accustomed to spe 
voltage aw rated piv rectifiers from the “ 


(volts) notation, the BAS oer listed 
here are cov by the 
1N338 ; , Stud |Mag. Amp. regular “G” series range now 
1N340 . : Stud Mag. Amp. in regular uction. m 
1N342 2@ ? Stud Power Supply Full de of the “G” series 
1N440 F a@ Wired /|Mag. Amp. and all other Simet silicon 
1N441 : i Wired |Mag. Amp. rectifiers are obtainable on 
1N442 ° Wired |Mag. Amp. request. In addition, we 
1N443 Wired ‘ ‘ would be pleased to include 
1N444 Wired . * you on our mailing list to 
1N445 Wired ; : receive information on all 
1N530 Wired new types as they are intro- 
1N531 Wired duced. 
1N532 Wired 
1N533 Wired Other Simet rectifiers include: 


1N534 Wired “B” SERIES 


1N535 Wired Up to 1000 piv. 2 Amp. half-wave 
1N550 Stud 


1NSS1 Stud é “D” SERIES (diffused) 
1NS52 Stud ¢ Up to 300 piv. 30 Amp. half-wave 
1N553 Stud 
1N554 Stud 
1N555 Stud 
1N560 Wired 
1N561 Wired 
1N562 Stud 
1N563 Stud 
1N1100 Wired 
1N1101 Wired 
1N1102 Wired 
1N1103 Wired 
1N1104 Wired 
1N1105 Wired 


s88seesessss 


SESSSsssssssses 


* Maximum reverse currents indicated in milliamp res (mA) are averaged over 
one full cycle, inductive or resistive load with rectifier ope: ating at ra ed current. 
Where maximum reverse currents are expressed in microamperes (uA), these are 


measured by the direct current volt-ampere method Plesainter, Telex, Liford 
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BURNE-JONES "Q-MAX” 
Super 9OMk.NEIS 8 0 CHASSIS 


Tangential arm Tan I! ROUND, SQUARE 
“#4i| CUTTERS and RECTANGULAR 
Stereo cartridge in shell - : 
with dia.st. 8 0 0 The easiest and quickest way of cutting holes in 
Cartridge only 47 0 0 SHEET METAL. 
* Sanenee * eeiaapester LIST OF SIZES AND PRICES ON APPLICATION. 


CIEE cvacecess 8 


SOLE LONDON 
Alignment Proweeeer i DISTRIBUTORS OF 


ELCOM 


MINIATURE MULTI-WAY 


STEREO PLUGS and SOCKETS 
COME AND HEAR 2, 4, 6, 8 12, 18, (Trade Discounts 
THE NEWEST MODELS ON ||_** 270 3 WAT + 
DAILY DEMONSTRATION 40-Page FULLY ILLUSTRATED CATALOGUE 


of Electronic and Hi-Fi Stereo and Monaural 
“ayia GARRARD 4HF 


Equipment 6d. POST FREE. 
OF SINGLE RECORD PLAYER 
PARTRIDGE, | A high quality Single Record Player fitted 
with the latest TPA 12 Pickup arm using the 
GILSON M.P.M. 4 Moulding which will take almost 


all present-day pickup cartridges. R A [TD | 
WITH GC8 CRYSTAL PICKUP £18 9 8/25 HIGH HOLBORN, gmoney Ww.c.l 


Telephone : HOLb 6231-2 
“ae STEREOPHONIC £1819 0 (OPPOSITe. CHANCERY LANE) 


Top C*’ Tweeter 
as 0 


ALC YOUR TV COMPONENTS 


from 


Atlast! A oe “ially sel 
ected and designed 
Hi-Fi Sound Insiaila- 
tion for your home at Replec os fer 
really reasonable cost! : “ Gee G0ne ‘Sica Ris “oe, 
You save because you as- ce ss : 

pap ee lg oe : Alba ponents in stock including many 


self following our ste Ambassador -Of- : " 
Dp instructions. ros P taanonn out-of-production components 


gain because you learn Armstrong and many replacements of our 
Baird own manufacture in which we 
eS have determined the cause of 
fault and rectified this in the 
new design. 

Your customers will benefit from 
the faster service you will give 
4 Any LH L them. You, too, will save time and 
Post coupon no mn now for full details, without any obligation. Easy terms English Slecerie trouble when ordering all your re- 
availed ome tncludes:— Luxury Cabinets : Top Quality Ferguson placemer ts from this one source. 
ifier suitable for stereo or non-stereo reproduction Ferranti 
FM Racio Units - Record Player - Tape Recorder . SAME DAY DESPATCH ON ORDERS 

Speaker System. RECEIVED BEFORE 3 P.M. 


BROCHURE = POST TODAY PES vaeny st Kolster-Brandes Please apply on “trade- 


Marconiphone headed” paper for special 
Te: RADIOSTRUCTOR, » Dege H.36, 46 Market Place, Reading, Berks. Masteradio WLW. prepaid order forms 

Pieose send Brochure witout oblig ition to McMichael 
Murphy Pam 
Name : Peto Scott Philco 

: Philips G. 

Address Portadyne Pye Regentone 
(304) Projection Raymond 


We do not employ representati ves 


RADIOSTRUCTOR 


ipsophone: TiDeway 6668 | 138 Lewisham Way, New Cross, 8.£.14 
L__ pritain’ 's Leading Radio Training Organisation.....J (All Night Order-toking ” va 
Service) Telephone; TiDeway 6666 
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WE SEND THE BEST OF BRITAINS HI-FI EVERYWHERE 


@ PROMPT DESPATCH SERVICE | ay SYSTEMS BO ia er & TUNERS 
639 1 


@ HOME AND EXPORT ENQUIRIES | 
= WELCOMED AT ALL TIMES 


@ 110 VOLT ITEMS AVAILABLE Wharfedale Super 3 


Tannoy 12in. Dual 
% RECORDERS 
Vortexion W.V.A, ............ 93 13 0 Tannoy 13in. Dual 
Vortexion W.V.B. ............410 3 © 
Brenell Mk. V _— . 64gns. 
Ferrograph 4AN 8! gns. 
Ferrograph 4AH ‘ 
Ferrograph 66N . cess 
Grundig TK20 with Mic. 
Grundig TK30 pususcess 
Telefunken KLESK ............ 
Philips 8108G 
Philips EL3527 
Scuzzi Transistor 


*% STEREO DECKS 
Ferrograph Stereo-Ad 
Ferrograph 88s. 
Ferrograph 4 S/N 
Brenell Stereo Deck 


* STANDARD DECKS 
Wearite 3A ...... 


EfSESSES 


Kelly Ribbon Mk. “ 
8. }. } ~ oad complete 
WEB. 1016 


aie 7 
SStors i AND PICK-UPS 
Lenco GL60 Trans. Unit ... €28 19 
= pporoncant & Stereo 


Garrard 30! 

Garrard a P.U. 
Garrard TA/Mk. ! 
Connoisseur Mover 


BSSetE Sz 


Rogers Switched FM Tuner 
PM T er due sajlanien a 


” 
S 


w 
wee wewwsS @ eocceccorsese 


Wearite 3B . 
Brenell 
Truvox 


Collaro Mk. IV 


SESE SEE 


f fies 333 FREER 


§ peste Bsés sxsusees 


, s 
Microphones oy desuaghael Reslo, Acos, | Sarroee or An Conneodiean Ob COLLARO, = 
pegpmiyantesnnngpendtarapnegs bis Also available Gorrard, Colioro and BSR Auto- 


ges 


EVERYTHING FOR RADIO, RECORD & 


reductions 
*® TAPES BY ALL LEADING MAKERS | changers with stereo or mono pick-ups. here are passed on in all cases. 


We carry extensive and up-to-dote stocks of equipment, compo- 
nents and accessories by Britain's leading makers. Enquiries 


MODERN ELECTRICS 0" ipa eget 


Tel.: TEM 7587 & COV 1703. Cables: MODCHAREX, LONDON. 


High quality material and dimen- 


Bullewrs ceramics | wee” 


Prompt delivery at competitive 


FOR INDUSTRY — 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation ee 


BULLERS LIMITED 


MILTON - STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
ironworks: TIPTON, STAFFS Londen Office: 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 169! Phone: MANsion House 9971 
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WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7 
Tel. : NOR 3213 


THE NEW PCU27 


STEREO | _— << rx: STEREO 


PRE-AMPLIFIER oe 
CONTROL UNIT | @ | [PLUG-IN UNITS 


: SE A6 AMPLIFIER £9.17.6 
£26.10.0 — PCU21 CONTROL UNIT £9.15.0 


Original i U i , he Control Unit with one amplifier plugged 
in appearance, original in design, the new PCU27 provides every ES 
— facility for all sources of sound reproduction both now and in the —_ ha yt used - 4. complete “Monaural 
uture. In the standard of components used and in the provision of inputs na on _ ager Be one yng ah on sonphifier) 
and controls of unsurpassed flexibility the aim has been to provide a unit which a i we oe a REO-CONVERTER 
is truly high fidelity. It will operate with A.10 type amplifiers or any other AMPLIFIER 


(£19/12/6) to convert your 
power amplifier of comparable quality. existing system to stereo. As a complete stereo 


CONTROLS: (1) Selector Switch, controlling eight separate inputs, all for ———— Hi Pt hieh fidelicy p — 
either stereo or monaural sound sources. (2) Bass Control. (3) Treble Control. fonts Tut Catenin ceed cee poe Bn 
4) Balance Control. (5) Filter Switch. (6) Variable Slope Switch. (7) Rumble from pick-up, tape and radio. 

ilter Switch. (8) Volume Control. (9) Phase Switch. (10) Function Switch. 
PRE-SET CONTROLS: There are four. Two adjust the impedance of the 
pick-up inputs. The other two adjust the output from the two channels enabling 
dissimilar power amplifiers to be used. VALVES: 


Mullard, 4xEF86 pentodes, 3xECC83 double A.10 Mk. IT POWER 
weletes, AMPLIFIER £21.10.0 


Post this coupon or write for descriptive literature and details — by eee nn ome 

of Home Trial facilities, Hire Purchase Terms and Guarantee ideal fi s with od PCU27 U 

or call at our Holloway Showroom for full, unhurried demon- | ‘© Ate han 1 " life “ 

stration and professional advice on your installation. Open pn Rhee : eo 

96 weekdays and 9-5 Saturdays stereo or one for monaural with the 
facility of subsequent conversion to 
stereo by adding the second 
Amplifier. If a monaural system is 
required both now and in the future, 
the well-known Armstrong Control 
Unit Mk. II (illustrated here, price 

WIA | £10/10/-) should be used. 


4 An important book on the design 
“= of transistorised systems 


> PRINCIPLES 
OF TRANSISTOR 
CIRCUITS 


by S. W. Amos B. Sc. (Hons). A.M.1.E.E. 


This book deals with the physical processes occurring in 
transistors, the main emphasis being on the application of 
these principles to practical problems of such quantities as 
input resistance, stage gain, optimum load, power output, 
values of coupling capacitors and transformer winding 
inductances. It provides an invaluable introduction to the 
design of transistorised equipment for professional 
designers, students and amateur constructors. 


4 2i1s. met by post 2ls. lld. 167 pages Illustrated 
Radiospares components are from leading booksellers 
delivered absolutely “by return” Published for “ Wireless World” by 
lliffe & Sons Ltd., Dorset House, Stamford St.. London $.E.1 
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We proudly draw attention to our newly 


TWO NEW LINES designed FIST MICROPHONE and UNI- 


SEBrown 


FIST MICROPHONE 


Moulded in Nylon, this attractively 
designed unit is weatherproof and almost 
indestructible under the most adverse 
conditions it has a positive action 
Double Pole Changeover Switch, and 
is available with either Carbon or Electro- 
magnetic Transmitter. When fitted with 
the E/M Insec it also operates as a Receiver. 
For use on Mobile Radio, Walkie-Talkie, 
Police Motor-Cycle Wireless, etc 


Handsets; Microphones; Headsets; Headsets with Boom Microphone 
Details of all S. G. Brown Headsets with Throat Microphone; Transmitter Insets; Receiver Insets 
Hospital Headphones and Pillowphones; High Fidelity Headphones. 


products sent on request. 


Pe te, 


Small slustration features 
insulator actual size. 


¥ it’s reliable if it’s made by 


by 


VERSAL HANDSET, which find applica- 
tions everywhere where quality, toughness 
and serviceability are major factors. 


UNIVERSAL HANDSET 


Moulded in Propionate—one of the 
toughest plastic materials ever 
duced, this beautifully styled, cohen 
and lightweight instrument is designed 
to accommodate any known Trans- 
mitter or Receiver inset. Built-in 
Double Pole Changeover Switch 
is also available. tandard insets: 
Moving Coil, Electro-magnetic, Single 
Carbon and Double Button Carbon. 
For use on Radio Stations, Mobile 

Walkie-Talkie, Police Car- 
Radio, etc. 


SHAKESPEARE STREET e WATFORD 


Telephone: Watford 2724/ 


There are already some 25 different types now 
available and these two new additions have 
many interesting features—namely Type “J,” 
length 19/32 inch, and ‘‘ J-S,” length 15/32 inch. 
These give the same performance as 
type *‘C,” but have a smaller height 
and lower price. 
The vee-shaped top terminal permits 
very rapid heating and rapid connec- 
tion for two or more wires which 
may be simply laid in the groove, 
or clenched before soldering. 


REGISTERED DESIGN PATENT PENDING 


PRECISION BUILT COMPONENTS 


KINGSWAY—WADDON, SURREY. 
Phone: Croydon 2754-5. "Grams: Walfico, Souphone, London. 
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where to get 


Soldering Iron 


heats up from cold 
in [J seconds 


Designed on an entirely 
new principle, this light- 
weight, versatile iron is 

eminently suitable for 


Length, 10°; 

weight, 3 ozs. 

For best results 
with this iron 

use ENTHOVEN 
SUPERSPEED 

} CORED SOLDER 
land ALUMINIUM 


soldering operations in the 
radio, television, electronic 
and telecommunication 
industries. For test bench 
and maintenance work it is 
by far the most efficient and 
economical! soldering 

iron ever designed. 


Activated by light thumb pressure oa 
the switch ring. When pressure is 
released, current is automatically 
switched off—thus greatly reducing 
wear on 
copper bit and carbon element. 


Can be used on 2.5 to 6.3 volt 
supply (4 volt transformer 
sermally supplied) or from a 
car battery. 


More powerful than conventional 
180-watt irons; equally suitable 
for light wiring work or 

heavy soldering on 

chassis. 


Simple to operate; idea! for 


LIST PRICES 


IRON 39/6 
TRANSFORMER 35/6 


Ali prices and trade dis- 
counts subject to revision 


ENTHOVEN SOLDERS LTD. 


(Industrial Equipment Division) 
Sales Office & Works : 


Upper Ordnance Wharf, Rotherhithe Street 
Leadon, S.E.16. Tel.: BERmondsey 2014 


Head Office : 
Deminion Buildings, South Place, London, E.C.2. 


Tel.;: MONarch 0391 


CRYSTAL 
TURNOVER 
CARTRIDGES 


ai. 10 0 Plus 9/7 P.T 
Stereo 2.10 0 Plus 16/-P.T 


we have them! 


There’s a Ful-Fi for stereo, there’s a Ful-Fi for hi-b 
uipment and a Ful-Fi for the average low gain 
pon — 7 All give the fullest range and finest tone 
obtainable from any player. Ful-Fi cartridges and 
si,phire needles are standard fittings on every 
MONARCH and that’s high praise indeed. 


FUL-FI CARTRIOG=S CAN BE FITTED INTO 
ALL STANDARD PICK-UP ARMS. 


N.B. Maintain the standard of your Ful-Fi—always 
Ful-Fi replacement needles. Diamond Type now avail: 
N. MIERS & CO. LTD. 

115 Gower Street, London, W.C.! 

Tel: Euston 7515 & S811 


LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM 
SOUND REPRODUCERS LIMITED 


B.S.R 
le. 


EXECUTIVES ee 
CRISP, CONCISE 
REPORTS—DICTATE 
THOSE DETAILS IN 
YOUR CAR! 
VALRADIO DC/AC 
CONVERTERS 

MAKE DICTATING 
MACHINES AND 

TAPE RECORDERS 
MOBILE 


For use too with Record 
Changers. Radiograms, 
Electric G hones Te'evision 
Receivers, and T V from country 
house iighting plants. (Prices accord- 
to instrument.) 
. ENTREES . ENTRADAS 
32, 50. 110 or 200/250 v. 
. SORTIES . SALIDAS 
110 v. or 230 v. AG, 50 or 60 c/s, 30 te 300 w 
Prices OC/AC Converters: 
From €3/18'—4for Small Motors. 
From €12/15/—— for Radiograms (including 3-sveed Tvpes). 


ae complete and for use. VALRADIO. write for 


descriptive folder C. ACCEPTED AS THE STANDARD by RADIO 
MANUFACTURERS, 1 tne Trade and the Airereft Industry. 


Les rapports destinés aux chefs de service doivent Stre -édigés d'une 
tagon bien concise—dictez les donc dans votre voiture! 

Les convertisseurs C.C./C.A “ VALRADIO “ b bilité aux 
machine. 4 dicter et aux enregistreurs sur bandes. 

ls peuvent également écre utilisés pour changeurs de disques, appareils 
combinés, électrophones, céléviseurs etc. partant dinstalletions a’ élec- 
tricité parriculiéres 


Las relaciones Gestimadas 2 os eter trenen que redactarse de modo muy 
conciso—dictenias en e! coche! 

Los inversores C C./C.A VALRADIO ™ ‘es prestan movilidad « ‘as 
maquinas de dicta~ y 2 ‘os erabadores de cinta 

Tamb'én veuden utilizarse para cambiadores de discos radio-combinados 
gramoé onos eléctricos aparatos de televisién etc. indo tas in- 
stalaciones eléctricars orivadas 


Speciel:sts in converters since 1937. VALRADIO LIMITED. 
BROWELLS LANE - FELTHAM -MIDDX. Phone: Feltham 6242/4837 
ao My eae — DEMANDES D'OUTRE-MER A:— 


TODA t EXPORTACION HA DE PELIRSE A:— 
E.M.1. suPPLics LTD. - HAVES, - MIDDLESEX, - . 
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Model 
NEW -ravtormeter 100A 


SUPER-SENSITIVE ! ! UNIQUE ! ! 
WORLD’S FOREMOST! ! 


OUTSTANDING FEATURES: 


Sensitivity 100,000 o.p.v. D.C., 5,000 on. 
Current readings from 0.2 microamps—1 wns D.C. dua, 


50uA, 250uA, ImA, ae eS 
.C. Volt readings from ee “sty by probe) 


10, 25, 100, 250, 


Ohms from 0—200 megohms in 4 ranges (self-contained) 
5 ane oe 

5 tput other 

Accuracy 2% Bc. 3% .c. 5% Ohms. 

Sin. Mirror ‘Scale meter. 

Automatic Mechanical Cut-out protects against overloads. 
Reverse Polarity facility. 

Robust and suitable for everyday use. 


HIRE PURCHASE OR CREDIT SALE TERMS AVAILABLE 


— Rh df a 


TAYLOR ELECTRICAL INSTRUMENT: S_ LTD. 


MONTROSE AVENUE SLOUGH - + Slough 2138! 


to Cold Cathode Tubes 


for the most modern electronic 


switching and control systems 


Hivac cold cathode tubes provide flexibility, economy, 
long life and reliability 


diodes 

stable diodes 

the range includes | aigerence diodes 
triodes and 
tetrodes 


our Technical Service Department is ready to 
provide further details of their characteristics or 


STONEFIELD WAY: SOUTH RUISLIP - MIDDLESEX 
Telephone Ruistip 3366 
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Arcolectric i 
"el 8 


T.225: Miniature Slide Switch 
Ideal T.V. mains switch 


$.L.166: Very small low cost 
mains neon indicator 


T.280: Sensitive Snap Action Switch 
Popular switch for tape recorders 


T.626: Double pole 3-AMP switch 
with tags to fit printed circuit boards 


Samples to manufacturers 
For design purposes 


AT ONCE—WITHOUT CHARGE A B CO L ECT 2 | C 


SwWttcwHeEeEes-ttTto 


CENTRAL AVENUE, WEST MOLESEY, SURREY Tel.: MOLESEY 4336 


P.0.Type 3000 | The Best Manufacturers 


The most versatile relay 


available today. | use Grey & Marten 


coils up to 120,000 
Spring Set Insulation up 
to SKV 


‘Amalgam’ solder 


Grey & Marten make solders specifically for the 
Radio, Television and Electronic industries. 
Amaigam ‘Resinact’ Cored Solder with spccially 
activated resin flux, to specification DTD 599, and 
B.S.441. 

Amaigam P.C. Alloys for dip-tinning printed 
circuits (free service for checking analyses of metal 

Also in customers’ baths). 


tT 2 . 
Polarised Amalgam Fusible Alloys, made in all forms, for all 
‘ High Spece uses. Fully approved ALD CLA, GP.O. 
Are you aware of the variety Uniselector I.R.C.S.C. and M.O.! 
of contact build-ups we can Key Switches 
assemble? Your problem may - Latching Relays 
not be as bad as i{ seems if you _ _ Magnetic Counters 
take advan of our wide ex- Miniature Sealed Relays 
perience in che unlimiced uses o 
this adaptable product 


@ Quotation by return. 
@ Prototypes within 46 hours 
@ Good delivery guaranteed 


Da Yt (-Kreta ys) Lod : ) —_— 
' ‘ GREY & MARTEN LIMITED 


wa 482 City Lead Works, Southwark Bridge, London, S.E.1. Tel: HOP 0414 
and at Birmingham, Manchester and Ipswich 
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RADIO « TELEVISION - TRANSMITTING & INDUSTRIAL TUBES 


ALL TUBES OF BEST BRITISH |- 
AND CONTINENTAL CURRENT |.” 
PRODUCTION, BRANDED AND /|\’. - 

BOXED “ WALRAD” 


LEADING BRITISH MANU- @ 
FACTURERS’ PRODUCTION 
m ALSO AVAILABLE WITH Gm 
Me THEIROWN BRAND & BOXES Me 


LOWEST 


ALSO IN STOCK 


WS Ee) LARGE RANGE OF 
PRICES CES: ) AMERICAN TYPES 


WALMORE ELECTRONICS LTD. 
PHOENIX HOUSE * 19-23 OXFORD STREET © LONDON ° 


Telephone Cabies . 
GERrard 0522-3 VALVEXPOR - LONDON 


Cabinet racks for 
expensive instrumentation 


This is the DYNATRON Cabinet Rack Type B, specially 
designed as a general purpose unit. With locking doors, 
or without doors. Can be built into bays of two, 
three or more units. 

Dynatron Cabinet Racks Type A, without doors, in 
three sizes. 3ft., 4ft., and 6ft. are also available. 


All these points are important 

* Hinged sides giving access to equipment for ease of servicing. 
* Sides removable to enable bolting of cabinets together for 
assembly into bays of any length. 

* Allowance made for all possible cabling. 

* Ample ventilation. 


* Provision for cooling unit if required. 

* Finest quality materials and workmanship. 

* Can be supplied in a variety of finishes. 

* Mounting is for standard 19° Post Office type panels. 


DYNATRON RADIO LIMITED 
FURZE PLATT, MAIDENHEAD 
TEL: 6151-5 ; 


WEIGHT, COMPLETE WITH 
MOBILE UNIT. . . . 286 LB. 
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new and enlarged edition 
covering all the latest developments 


RADIO CIRCUITS 


A step-by-step survey 4th edition 


by W. E. Miller, M.A. (Cantab.), M.Brit.I.R.E., revised by E. A. W. 
Spreadbury, M.Brit.I.R.E., associate editor of “‘ Wireless & Electrical 
Trader.” 


This standard introduction to superheterodyne receiver circuits has 
been greatly extended and brought completely up-to-date. The whole 
text has been revised in the light of the latest developments, and new 
chapters have been added on transistors, car radio and F.M. receivers. 
Although virtually a new book, it is still written in the same simple, non- 
mathematical style that has received such widespread acclaim. 


_, 175,000 copies of previous editions sold 
iil 
15s net BY POST 15s 10d 172 PAGES 


from leading booksellers Published by :— 
ILIFFE & SONS LTD. DORSET HOUSE STAMFORD ST. LONDON S.E.1 


STABILIZE your ac MAINS with the finest 
equipment, at a fraction of the normal cost:— FOR 
FERRANTI 74-KVA MOVING COIL 
AUTOMATIC VOLTAGE REGULATORS DETAILS OF 


Any stabilized output voltage in the range 200-250 v 

can be selected by piug-board tappings The selected MINIATURE FILAMENT LAMPS 
Output voltage is automatically maintained constant For Signal and Pilot lights, 

within + 4°, at all loads 0 to 30/374 amps., when the for Scale. Dial and Internal 

suppry voltage is varying over the range +8% to illumination 
—12% 

Frequency compensated 45-55 and 54-66 c/s. WRITE 

Excellent output wave-form 

Can also be used as a variable transformer. vi TALITY BUL BS L TD. 


Unused. Complete with spares and instruction Neville Place, London, 4.22 


book. 
94 Pixmore Way, Letchworth, Herts. 'Phone (851 


TELEVISION AERIAL COMPONENTS 
DESIGNED FOR CONSTRUCTING BAND | & BAND III T.V. AERIALS 


ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 


Selecting at random from our new multi-page catalogue : 
te Band Ili Foided Dipoles (As ilfustrated) ye Mast Coupling units for 2” Masts. 
de Reflector and director rod holders %& Insulators, Both Rubber and Plastic 
(As illustrated) 
te Masthead Fittings for 2°, I", I} % Alloy Tubing for Elements, Cross 
and 2” Masts. boom and masting. 
Send |/- P.O. for the rev sed, fully illustrated catalogue to: 


FRINGEVISION LTD., Marlborough, Wilts. Phone: 657.3 
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PIN POINT SOLDERING 


“AS LIGHT AS A PEN” 


actual i INTERCHANGEABLE SPARE BITS 
size ||. ee mig 


They know... 


that to obtain the full 
benefit from their 
recordings they must have 


a really first class 


record player. 
Garrard is the soundest 


name in Sound Reproduction. 


Carr —A/% d 


For forty years the finest record | 
playing equipment in the world. 


THE GARRARD ENGINEBRING <p A.N.T.E.X LIMITED 


SS 2etts tort 


SOLDERING IRON 


AND MANUFACTURING CO. LTD. : TOWER MILL Lowoon € t.3 
« INDON . WETSHUIRE e ® . . J 
Telephone: ROVal 4439. Cables: Antexiim, London. 
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WEYRAD P.50 TRANSISTOR COILS 
AND I.F. TRANSFORMERS 


FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL 


PSO/IAC M.W. OSCILLATOR COILS. For 
176pF TUNING CONDENSER price 5/4d. 


PSO/2CC Ist and 2nd IF. TRANSFORMER. 
470 Ke/s OPERATION. “Q” = price 5/7d. 


P50/3CC 3rd I.F. TRANSFORMER. 470 Ke/s 
OPERATION. ““Q” = 170 price 6/Od. 


RA2W L.W. and M.W. ROD AERIAL 6in. long, 
flying-lead connections. For 208pF TUNING 
CONDENSER.......... cote PRICEI2’ 6d. 


LFTDI DRIVER TRANSFORMER. Split Secon- 
dary Type, fully enclosed. With 6 connecting tags pRICEI7’ 6d. 


PCA! PRINTED CIRCUIT PANEL, 22 x 8hin. ready drilled with component positions and references 
printed on rear 5 a as usb ce nant bedecaeiuedie ‘ vi bes PRICE 9'6d. 


BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR 
LONG AND MEDIUM WAVE SUPERHET . * PRICE 2’/Od. 


ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED 


WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


2 Send us your enquiries for all types of 
WAFER SWITCHES 1) SPECIFICATION QUARTZ CRYSTALS 


As we specialise only in the manufacture of small for: 


quantities of wafer switches (to individual specification) 

we guarantee competitive prices and fast delivery. RADIO FREQUENCY CONTROL 
FILTER PURPOSES 

SWITCHES TO PUBLISHED DESIGNS (FROM STCCX) ULTRASONIC PURPOSES 


| METALLIZED TO SUIT REQUIREMENTS. 
G.E.C. 912-PLUS Mullard Tape Amplifiers ANY SHAPE AND SIZE CUT TO SPECIFICATION. 


agg rr Pla | PIEZO LIMITED 
> 14/6 pair | SS/S67/A ) | 

$2 (14062/B1) | | $$/567/B ‘ 32/6 the set | |26St. Albans Rd., Watford, Herts. Tel: Watford 27808 

| $S/567/C j 

$4 (SS/556/1) «10/6 | 


Amplifier “B” | A. C. SOLENOID type SAM 


25 (SS/SS6/2)  ... 10/6 | SS/S67/A 


Continuous 14 ozs. at }” 
Instantaneous to 5} Ibs. 
Larger and smaller sizes 


SPECIALIST SWITCHES | ae i 


kVA 3 phase. 
23 Radnor Mews - Sussex Place 
Current Transformers 


London W2 - AMBassador 2308 100/5 to 2000/5 


; All Classes. 
Suppliers to the leading electronics, aeronautical and 


automobile companies and to research institutions, the RR. A. WEBBER LTD 


G.P.0. and Universities. i 
18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 67-4065 


Write for Price List and Design Chart. 
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25-Watt Transportable Transmitter/Receiver 
BRT. 430 & BRT. 431 


for 
Radio-Telephony 
and 

Telegraphy 


This simple-to-operate, 

high-performance radio 

communication equipment 

. provides a reliable service to 

: small groups of personnel who would 
otherwise be without communications facilities, 

e.g. isolated police posts, survey and construction parties, 
_ forestry and similar authorities. The equipment can be operated on a temporary 
or semi-permanent basis, from either an a.c. (BRT.431) or 12 v. d.c. (BRT.430) supply. 

The transmitter operates in two bands in the frequency range 2—9.1 Mc/s 

and the receiver in four bands in the range 2—20 Me/s. 


Total cost, including telegraph key, telephone 
handset, /oudspeaker and headphones— £350 F.0.B. 


Please address specific enquiries and orders to: ELECTRONICS DIVISION 

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 

TELEPHONE, RADIO & TELEVISION WORKS, COVENTRY, ENGLAND. 
G.E.C. 32 


EQUIPMENT, ACCESSORIES, MATERIALS 


FROM LONDON’S LEADING STOCKISTS, ESTABLISHED 1943 
Purchese Tax and Manufacturers’ Frice Changes passed on where applicaole 


METER CASES 


sé ” 
ALFA STEEL, WITH ALUIMNIUS PANELS 


METER 
OFFER 


6/! /300/ 10 x 7 x 7in. 
i wh Bebe 
14 x7 x Tin. 


ecewauvce ooceceocece 


19 x 11 x 10in. 
+2348, +20to +37 dB. Accuracy +3% @ SEND FOR CASE AND CHASSIS LIST 
4% A.C. Multi-range, Siin. x 3fin. x Ifin. SPECIAL OFFER | 

Large oa dial, Leads £6/19/6. (P. & P. 2/-). MAINS TRANSFORMER 

550-0-550 v., 150-200 mA. 6 v. 20/- 


MaSTER LINK TAPE UNIT M2A 3a.,4v. 3a, 110 v. primary. 


Exclusive Tele-Radio (1943) Led., . 

genuinely advanced design. May be ae ey SPECIAL OFFER 

decks incorporating head switching.  In- MAINS TRANSFORMER 

cludes playback speed pe signal and 350-310-P-310-350 v., 220 mA., 6.7 v. 

bias metering, output S5a.,63v.340,63v la, Sv. 3a. 6¥. 

cut-out, D.C. Solenoid omer. ‘and C.CAR. 3a..6.3¥. | a. Potted 50/- 

characteristic. Complete with external CHOKES ee 

power pack. 97 $ 10 H., 250 mA., potted “C"’ core. 25/- 
ZNS pp 4- 20 H.. 50 mA., potted. 20/- 

Special leaflet on request. 16 H., 120 20/- 


GOODS SENT TO ANY PART OF BRITAIN AND THE WORLD. 


TELE-RADI (1943) 189 EDGWARE ROAD, LONDON, 


LTD., vr ort ot ou pped dem. room @ Prone: nae et 


ececee eecco-covoe wv 
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Have you seen our NEW CATALOGUE ? 


Current Supplement and Bargain List — full 


details of our wide range of 
Speakers, Cabinets, 


ape Recorders, etc. 


“SYMPHONY” STEREOPHONIC AMPLIFIER 


“Symphony” Stereophonx 
Ampliner with independent 

not only of the treble 
and bass but the middle 
frequencies also. 


As reviewed in “ The Gremo 


Price at present only 
19 GNS 
(Carriage and packing by road or rail 10/-.) 


NO. |." SYMPHONY " AMPLIFIER 
NO. 2: “ SYMPHONY " AMPLIFIER 
NO. |. “ SYMPHONY " FM TUNER (tuneable).. 
“SYMPHONY " SWITCHED FM TUNER KIT 


at 
Ready Built Cit 
“ SYMPHONY " AM/FM TUNER pascasds GOO 
OULCI H}-S STEREO RADIOGRAM CHASSIS 
A.M.C. STEREOPHONIC AMPLIFIER Complete in 
steel cabinet ...... — 
Cra > ” BASS REFLEX CABINET KITS 


eoo co ecooceococe 


is extra. 


NORTHERN RADIO SERVICES 


11 King’s College Road, Adelaide Road, London, N.W.3 
Business Hours 9—6 p.m., Monday to Soturday inclusive PRimrose 3314 


“SYMPHONY " INFINITE BAFFLE CABINET (R 
ENCLOSURE) * 

“ SYMPHONY ” COLUMN CABINET... .. 413 13 

“SYMPHONY” CONCERT GRAND EQUIP- 
MENT CABINET . a1? 0 

“ SYMPHONY " DE LUXE ‘COMPLETE STEREO. 
PHONIC REPRODUCER including two speakers £838 0 
“SYMPHONY” DE LUXE CONCERT GRAND 
STEREOPHONIC REPRODUCER incl. tape and 


speakers ... mies ie £i40 0 
GOLDRING/LENCO TRANSCRIPTION UNITS 
Model G with Ronette TX88 and 2 Sapphires 422 3 
With Ronette BF40 Stereo Cartridge and Diamond €27 16 
With Goldring 600 cartridge 
With ELAC Stereo cartridge 2 
Mode! GL60 fitted with any o: the above artridges £7/15/0 extra 
to the above prices. 
SPECIALLY RECOMMENDED SPEAKERS iN STOCK 
WHARFEDALE GOODMANS 
SPECIALLY RECOMMENDED CABINETS IN STOCK 
Symphony " Nordyk 
SPECIALLY RECOMMENDED RECORDERS 'N STOCK 
Ferrograph Grundig Telefunken Reflectograph 


Conversion to Stereo 


Owners of " Symphony amplifiers will be pleased to know that we 
can undertake the conversion to Stereo of their monaural amplifiers, 
promptly and at reasonable cost. Example 


No. 2. “ Sy y”’ Amplifier Mark ill or IV con- 
verted to our ‘atest Stereo Amplifier 10 gns 


All these items are fully described and illustrated in the 
New Catalogue 


SEND NOW FOR YOUR COPY 


Free and Post Free 


Truvox 


15 Kejs aT 334"/sEc. 


TYPE DR HEAD. 
actual size is jin. square by tin 


Illustrated 


long, curved front Ijin. radius 
Heed available as medium im- 
pedance 120 mH (parallel con- 
nection) or high impedance 450 
mH (series connection). 
This nove! design of head possesses 
many advantages over larger types 
—hiaher output—lower  losses— 
extremely good treble response*— 
very low noise and hum pickup 


AN ERASE HEAD of the same 
dimensions also is available, cur 
type “DR” double field crase 
head. 


This is not simply a double gap, 


but effectively two heads side by 
side giving complete crasure of 


*Standard .0002in. gap gre» re 
sponse up to 10 Ke/s at 3}in. per 
sec. 

000lin. gap available to special 


, this extends treble response 
up to 15 Ke/s at 3fin. per sec. 


ENQUIRIES INVITED FOR QUANTITY 
QUOTATIONS. SEND FOR DETA:LS TO 


P.A. MARRIOTT & CO. 


SUNLEIGH WORKS, SUNLEIGH ROAD, 
ALPERTO N, MIC DLESEX 
Phone : Wembley 1493. 


Sa SS SS a 


For use in miniaturised equipment, 


Q.C.C. TYPE MG QUARTZ CRYSTAL UNITS 


are available for the frequency ranges of 9 to 20 
kc/s, and 65 to 130 ke/s. 


The illustration above is full size. 
ask for leaflet MG 


When it’s crystals, think of Q.C.C. first! 


THE QUARTZ CRYSTAL Company Ltd. 


QC.C. Works, Wellington Crescent, New Malden, Surrey 
Telephones . MALden 0334 & 2988 Grams & Cables Quortrco, New Maiden 


For full particulars, please 


PARKERS SHEET 
METAL FOLDING 
MACHINE 
HEAVY VICE 
MODELS 


With Beveieo Former Bors 


No. |. Capacity 18 gauge mild stee! x 36in. wide 

No. 2. Capacity 18 gauge mild steel x 24in. wide ........ 

No. 3. Capacity 16 gauge mild steel x Bin. w de 

End folding attuchments for Rad.o Chassis, Tray and Box Making... 

model, 3/6 per it. Other modeis 2/- The two smaiier models will orm 

flanges. As supplied to Government ar panne Universities, Hosp:tals. 

One year's guarantee’ Money refunded » fi Send tor details. 

A. 8. PARKER, Wheatcroft Works, Wellington Street, Batiey, 
Yorks. Tel. 426. 
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High Quality—High Output and / 
of the very highest standard— Most types available 
Telefunken valves get the best from stock including: 


possible performance from radio / iM i; DAF 9% EY & 


and television receivers — you can Al 
Tecommend them with confidence. , 
Ask your wholesaler about / yj a wide te ceeel 


Telefunken valves or send for full mothe ae soon ween 
Telefunken availability list to: 


ty allow greater profit 
Sole British Distributor for all Telefunken Radios, ce margin. 


we 


* 
fi 


hy 
Radiograms, Record Players. ~ 


TELLUX LTD., 146 NEW CAVENDISH STREET, LONDON, W.1. 
»¢ order from your local wholesoler. see ; es ae 


eo0oo°eoeo0o Coco 0000 


° ° 
o Sage 0 
> Phoenix: 
0 ° 
000000000000 


EYELETTING and light 
PUNCHING MACHINES 


AUTOPHOENIX No. 6A. A new and im- 
proved air-operated machine for the auto- 
matic insertion and closing of eyelets. The 


letting of components in radio chassis even in 
the closest corners and, of course, for spin- 
nings, cylinders and plastic mouldings. 

It can besupplied with built-in air compressor. 


We manufacture a large range of hand and automatic 
Eyeletting and Piercing Machines and also stock eyelets 
which we con supply in small or large quantities. 

For illustrated brochure of the ‘‘Phoenix*’ machines, 
write for leaflet W.W.2. 


HUNTON LTD. 


PHOENIX WORKS, 114-116 EUSTON ROAD, 
LONDON, N.W.1 
Tel.: EUSton 1477 (3 lines) Grams.: Untonexh, London 
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Pye MICROWAVE 


Portable 
TV Links 


Type PTC M1000 

This transportable long-range tcievision link is 
suitable for use with the N.T.S.C., C.C.LR. or the 
British 405-line systems. A sub-carrier f.m. music 
link circuit is incorporated. The normal frequency 
range is 6875 to 7425 Mc/s but models can be 
supplied to cover the range of 5925 to 6425 Mc's. 
The r.f. power output is one watt. 

The equipment can be operated back-to-back as a 
demodulator repeater for multi-stage transmission 
links. Dependent upon siting, each link is capable 
of transmitting a distance of 50 miles or more 

Transmitter and receiver, as well as an r.f. wave- 
meter and intercommunication circuits are all 
centained in four lightweight luggage-type cases 
Spun aluminium parabolic reflectors are available in 
diameters up to 10 ft., and all ancillary equipment 
can also be supplied. 


Please write for details 


As supplied to: 


ASSOCIATED TELEVISION LTD 
SCOTTISH TELEVISION LTD. 
TYNE-TEES TELEVISION LTD. 
CENTRAL REDIFFUSION SERVICES LTD. 
PORTUGUESE TELEVISION SERVICE 
ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


and many other users 


MICROWAVE LINKS 


Pye Telecommunications Limited - Newmarket Road - Cambridge - Telephone : Teversham 3131 - Telegrams  Pyetelecom Cambridge 
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(ADVERTISEMENT) 


Various modulation arrangements can be used with the 
$00kc/s marine-distress transmitter (see previous advertise- 
ment). For c.w. operation a morse key can be connected in 
series with the base winding of the modulator transistor, 
together with an r.f. choke and a bypass capacitor to prevent 
r.f. voltages floating across the key 
Low-power modulation is used for radio telephony. The 
modulator transistor is biased into Class C operation, using 
a parallel CR combination, to a point where the output of the 
transmitter falls to half its norma! value, and an a.f. signal is 
applied across the bias resistor. 

The circuit shown here is for an automatic-keying device 
which generates the distress signal. A time interval of 0-1 sec 
was chosen for the duration of a dot and for the interval 
between successive dots or dashes. The duration of a dash is 
then 0-3 sec. 

Transistors Trl and Tr2 form the dot multivibrator and the 
Tr2, Tr3 combination is the dash multivibrator. As the 
spacing between dots is the same as the spacing between 
dashes, no gate is required for mixing and so the output can 
be taken from the collector of Tr2, the common transistor. 
To square-off the waveform of this output an emitter follower 
Tr4 is added. The output from Tr2 is inverted by Tr13 to the 
negative-going pulses required for keying the transmitter. A 
positive line is provided for the combined multivibrator by 
connecting the three emitters to a suitably decoupled resistor 
R2. This ensures that the appropriate transistor (Trl or Tr3) 
is definitely cut off by the sequence multivibrator which 
acts as an on-off switch in the base leads of Tri and Tr3. 
This multivibrator consists of transistors Tr6 and Tr7, 
which conduct alternately, switching the supply voltages 
across the base resistor R7 and R6 respectively. When Tr6 
is on, Tr5 is off and the voltage across R9 (approximately 
Voc) appears across R7, the base resistor of Trl, and three 
dots are generated. The timing of this sequence is mainly 
governed by the combination C9R11. 

The capacitor C7 reduces the switch-on time of transistor 
Tr?. If it is omitted, the inhibiting signal from Tr7 does not 
reach the dash multivibrator soon enough and a spurious 
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dash precedes the dot-dash sequence. When Tr7 is on, Tr8 is 
off, the supply voltage appears across R6, and Tr3 generates 
three dashes. Transistors Tr5 and Tr8 are emitter followers 
which square-off the collector waveforms from Tr6 and Tr7. 
The sequence multivibrator is in turn controlled by the mark- 
space multivibrator by connecting R13, the base-feed resistor 
to Tr7, across the emitter load of Tr9. The mark-space 
multivibrator is the only free-running one in the whole 
circuit. It controls the whole automatic timing circuit. Tr10 
is an emitter follower which squares-off the collector wave- 
form of Tril. A buffer stage, Tr9, is required to reduce 
interaction between the mark-space multivibrator and the 
previous stage. 

The resistor R18, in the base lead of Trl0, is necessary to 
prevent pulses, fed back from the sequence and dot-dash 
multivibrators, triggering the mark-space multivibrator. It 
also reduces the voltage developed across the emitter resistor, 
R17, thereby reducing the on-period of Tr11. This time can 
be easily adjusted because it is the off-period for the com- 
plete timing circuit. If R22 is 270kQ and C10 is 100 pF, the 
space period between signals is about 15 sec. 

Some of the timing components need careful selection; all 
the resistors for these circuits should be of high stability, and 
the capacitors should have low leakage currents. These 
capacitors should preferably be metallised paper types (Cl, 
C2, C3, C5, C7, C12), and tantalum electrolytic for the others. 
All the transistors operate at less than 500uA per stage; the 
total current drain from a 12V battery is about 4mA. The 
circuit operates satisfactorily with supplies down to about 
10V, and over a range of temperature from 0 to 60°C. Taking 
into account the on-off power ratio of the combination of 
transmitter and keying circuit, a life of 50 hours can be ex- 
pected from a 4 ampere-hour accumulator. 

It cannot be emphasised too strongly that indiscriminate 
transmission of the international distress signal, whether 
licensed or not, is very undesirable. However, the principles 
of the design described can be used for the automatic keying 
of any morse signal, such as a call sign, by suitable adjust- 
ment of the timing components 
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THE current interest in stereophony, one might 
almost describe it as an obsession, has brought with 
it many headaches, not the least of which has been 
caused by the difficulty of finding a terse word to 
describe the other kind of sound reproduction— 
the one we used to enjoy before two-channel stereo- 
phony became a commercial proposition. 

Most of the proposals to date have not been 
entirely satisfactory: some have been plainly ludic- 
rous—‘“monaural” and “ samaeneela” for 
instance, 

No normal person would dream of listening to 
free-field sound from whatever source or sources 
except with two ears, and it is useless to argue 
that the sound might have been picked up by a 
single microphone, for in that case a better term 
would be “ monomicrophonic.” 

As for “monophonic,” this calls to mind only 
tuning notes, test oscillators and other uninterest- 
ing laboratory noises; certainly not the rich poly- 
phonic sounds of music and well modulated voices 
which often come through reasonably well even on 
‘“non-stereophonic” equipment. Let us therefore 
dismiss “ monophonic” as an abortive attempt by 
the stereophonists to denigrate a system of high- 
quality sound reproduction of which we have by 
no means heard the last. 

Thinking of why “monaural” and “mono- 
phonic” should sound so funny and out of con- 
text we chanced to remember a pedagogic disserta- 
tion on the origins of humour in which a high 
place was given to “ the juxtaposition of the incon- 
gruous.” False comparison, inadequate antithesis 
—here surely are the root causes of our trouble. 
“ Monaural ” is the antithesis of “ binaural ” which, 
by common consent, refers either to the normal act 
of hearing or to a system using headphones separ- 
ately excited by independent reproducing channels. 
“ Mono” should not be associated with “ phonic” 
because the first part describes the channel of 
transmission whereas the second refers to the 
nature of the information conveyed. With “ stereo- 
phonic” we are on firmer poet because not only 
does it pass muster by referring exclusively to the 
quality of the sound, but it is now so well estab- 
lished that no etymological argument is likely to 
displace it. Therefore all we have to do is to find 
the Greek antonym for “ stereo "—or do we? 

The opposite of solid is plane or flat, and —_ 
single-channel sound reproduction is far from 
being that. By the judicious use of reverberation 
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and by varying distances from the microphone the 
skilful broadcaster or recording technician can con- 
vey the impression of spaciousness in depth. In 
fact the best results could justly be described as 
“* single-channel front-to-back stereophony.” True, 
the use of two or more channels gives width in 
addition to depth, so one might call it “ second- 
order stereophony” to distinguish it from the 
“first-order stereophony” which we sometimes 
get from single channel. 

Both systems have their strength and weakness. 
Obviously multichannel stereophony is best suited 
to orchestral and choral music, especially when 
this is written with antiphonal effects in mind; and 
single-channel “ stereophony” should be best for 
solo instruments and voices with a subsidiary or- 
chestral accompaniment. It is technically difficult 
to centre the virtual image of a voice, so that it 
seems to come from a point midway between two 
loudspeakers, but it can be done as Mr. Briggs 
demonstrated recently in the Festival Hall in Lon- 
don. The audience by a show of hands preferred 
two-channel stereophonic reproduction of the 
soprano voice to a single-channel recording, admit- 
tedly of a different singer but by the same 
recording company. Other experiences have shown 
that cither system can beat the other at its own 
game when it is at the top of its form and the other 
is not. At the present stage of development it is 
therefore unsafe to try to draw a distinction based 
solely on the criterion of performance. 

Until recently this journal has favoured the term 
“ single-channel” for non-stereophonic systems, 
but since the B.B.C.’s revival of interest in stereo- 
phonic broadcasting the possibility that two audio 
channels may eventually be broadcast over a single 
radio channel introduces an element of ambiguity. 
Radio people can with some justification lay a prior 
élaim to the use of the term channel and we see 
no reason why they should not keep it if they will 
allow us the use of “monodic” (suggested on 
p. 304 of this issue by our sometimes unruly but 
often inspired y eer : sige Pe ”) to des- 
cribe the audio-fr part chain. It is 
self-consistent in ancien the em without 
reference to the nature of the information con- 
veyed, and it enables us to make free and confident 
usé of the contraction “mono” in the knowledge 
that if challenged to explain what it stands for we 
shall be spared the embarrassment of trying to jus- 
tify “ monophonic” or “ monaural.” 
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FERROELECTRICS 


I1.—THE PHYSICS OF A SINGLE DOMAIN 


By j. C. BURFOOT,* Ph.D. 


: prominent property of a ferroelectric is that 
it has a spontaneous polarization P, analogous to 
ferromagnetic remanence, and that this polarization 
can be reversed by applying an opposing electric 
field E stronger than the coercive field E, (Fig. 1). The 
name “ ferroclectricity”’ was coined because of this 
similarity; there is no connection with “‘ iron.” The 
discovery of ferroelectrics is very much more recent 
than that of ferromagnetics. Weber’s theory of 
magnetic substances in the middle of last century and 
Ewing’s later extensions had led already in 1907 to 
the Weiss domain theory; the discovery of ferro- 
electricity in Rochelle salt was not made until 1921 
(Valasek). Inevitably, progress in understanding 
the phenomenon has been more rapid, leaning on 
analogy with the magnetics. However, a closer look 
shows that the differences are at least as striking as the 
similarities, as I shall show in these articles. 

About thirteen groups of ferroelectric materials 
are now known, and new ferroelectrics are being 
added constantly to the list. The physics of a 
ferroelectric material is most easily approached in 
terms of a single good crystal which is all one 
domain, though such a state may be difficult to 
maintain in practice; this first article deals with this 
topic. Later I shall consider the effect of multi- 
domain structures on these basic properties, and then 
the even more complicated nature of polycrystalline 
materials. Ferroelectrics have been used for many 
years, usually in the form of ceramics, in a great 
number of piezoelectric devices and transducers, and 
in capacitors. After considering these, I shall 
examine work carried out in the last decade on the 
“* dielectric amplifier”? and associated modulation 
devices, and towards uses in digital computers, for 
storage and switching purposes. 

Single Domains.—In view of the historical lag, it is 
not surprising that understanding of the basic 
phenomena is considerably less well advanced than 
in magnetics. But it seems too that the underlying 
facts are genuinely less simple. For it is possible to 
describe ferromagnetism by treating each atom as 
though it were an elementary magnet. Then the 
complications of alignment and domain formation are 
described in terms of those external properties of 
magnets which have been known since William 
Gilbert’s study of them about 1600: (1) a magnet 
produces a dipole magnetic field in its neighbour- 
hood, and (2) a magnet aligns itself with a magnetic 
field if it is free to do so; interactions between magnets 
are described in terms of these two facts. At first 
sight this looks like describing ferromagnetism in 
terms of ferromagnets. But in fact the magnetic 
moment, or strength, of our elementary magnets 
undergoes no change in a field, and it is precisely 
such changes which are of interest (Fig. 1(a)) and 
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which we succeed in describing, in materials, in terms 
of our conception of the atom as a permanent dipole. 

In ferroelectrics, permanent (electric) dipoles also 
occur, but one cannot usually identify a particular 
atom with the dipole, and certainly not a particular 
electron, as in magnetics. The “ spinning ”’ electron 
responsible for ferromagnetism is inside the atom, 
screened electrically from neighbouring atoms. But 
for ferroelectricity, the various structures which 
cause it are intimately associated with the bonds 
between atoms, so that even in the relatively simple 
crystalline form of solids it is difficult to find any 
conception of microscopic subdivision which will 
effectively isolate the essential dipoles. The com- 
plication is increased because the cohesive forces 
holding matter together are largely electrical in 
nature. 

Three elementary magnets, the atoms of iron, 
cobalt, and nickel, largely account for ferromagnetics; 
but in ferroelectrics there are many possible 
elementary dipoles, and the same unit may behave 
quite differently in different materials. In many 
cases the unit involved is not yet known for certain. 
Also, induced dipoles become important in ferro- 
electrics; the polarizability of a molecule may well 
determine whether the material containing it is 
ferroelectric. Polarizability is the extent to which a 
particular atom or molecule can be given a dipole 
moment by an electric field. 


Permanent Dipoles.—aAn electric dipole is a body 
which is electrically neutral, but with the effective 
centres of its positive and negative charges not at the 
same place. There is no reason to suppose that either 
of these charges is concentrated at a point, but it is 
sometimes convenient to think of the dipole as made 
up of two equal charges, +g and — gq, fixed at a 


Fig. |. Magnetic ond electric hysteresis loops. The in- 
ductions are respectively B=H-+-4nl and D=E+ 4nP, or in 
these materials, to a good approximation, B=4nl and 
D=4nrP. 
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separation 2d, and then we define the electric dipole 
moment as p = 2dg. The axis of the dipole is the 
line joining the charges. If a molecule or a crystal 
cell in a crystalline solid behaves like a permanent 
dipole whose axis can be turned into any direction or 
into any one of a number of particular directions, 
spontaneous polarization might result from alignment 
of these dipoles in strings head-to-tail in some 
particular direction, and alignment of the neighbour- 
ing strings in the same sense. If the alignment is 
complete, and there are N dipoles in a unit volume, 
then P = Np. Such an alignment may have been 
caused initially by the application of a suitable 
external electric field E, subsequently removed. But 
it is retained by the internal fields due to the dipoles 
themselves. It is believed that such internal fields 
are very much greater than any practical value of 
applied E, and they are very important to an under- 
standing of ferroelectricity. For at any reasonable 
temperature, random thermal motions, which we 
have ignored above, spoil the alignment (so that many 
p are in wrong directions) unless there is some 
field F to counteract it; this field can be the internal 
field. The way P falls off if F is too small is shown 
in Fig. 2(a). 
Induced Dipoles.—The above ideas are common 
to both ferromagnetism and ferroelectricity, though 
the reasons for the existence of p are very different 
in the two cases. But now turn your attention from 
permanent dipoles to the possibility of induced 
dipoles. That is, consider material in which the 
positive and negative centrés of the units do coin- 
cide. The function of the field F is to separate them, 
against the influence of the forces holding the unit 
together. And now we meet the following curious 
possibility. Because polarization produces internal 
fields, it is possible for a material containing no 
permanent dipole to exhibit a polarization. The 
polarization creates the field and the field creates 
the polarization—it is only necessary that the 
polarizability should be “ large enough ”; equation 
(2) below puts this condition more precisely. 

In a small field F, the strength of dipole induced, 
P» will be proportional to F, 


pi = aF ‘ . am co 


but in larger fields, p, Meinieatian some maximum 
value set by the structure and cohesion of the 
unit. This is known as “ saturation.” See Fig. 2(b). 
a is the polarizability. It is clear from Figs. 2(a) 
and (b) that the effects of permanent and induced 
dipoles will be similar, though the values and temper- 
ature dependences ‘will be different. Probably 
both types of effect occur. 

It is worth while to compare the induced dipolar 
effects that can occur in magnetic materials. 
electric induced dipoles may be due to relative 
movements, in the field F, of atoms carrying positive 
and negative charges (“atomic” or “ ionic” 
polarization), or to displacements of the electrons 
of an atom relative to the positive nucleus of the 
atom: (“ electronic” polarization); in either case, 
the dipole produced is directed with the field rather 
than against it, so that the susceptibility I/H is 
positive, and we may even have a ferroelectric if 
the co-operative effect is large enough. In magnetics, 
induced dipolar effects are due to precessions of 
electron torbits about the field direction, and the 
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laws of magnetic induction are such that the result 
must oppose the applied field. So the associated 
susceptibility is negative, and materials in which 
this effect predominates are called diamagnetics 
rather than paramagnetics; such materials try to 
move away from, rather than towards, regions of 
high-field. 

Two points of contrast with magnetics result: 
(1) In electrics we cannot distinguish permanent 
from induced dipoles by the mere sign of a force; 
the terms dia-electric and para-electric are hardly 
in use, in fact. 


Spontaneous Polarization—Fig. 2 wil! not 
explain why spontaneous polarisation remains when 
E = 0 unless we can identify the value of F when 
E is removed. To do this, let us first imagine that 


electrics it is of order 1. 
Fig. 2(c) represent the two 
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Fig. 3. Spontaneous polarization in a single domain of 
barium titanate, in microcoulombs per cm*. 


* polarization creates (some of the) field, and field 
creates polarization.” The only state that satisfies 
both conditions at once is at the intersection X, 
which therefore determines F for that value of E. 
Now the effect of removing E is to slide the straight 
line towards the left to the dashed position, and 
P, then gives the value of the spontaneous polariza- 
tion. 

On the same figure can be seen circumstances 
under which P, will be zero, so that the material 
is no longer ferroelectric. This happens if the 
straight line, whose slope is 1/8, is steeper than the 
slope of the curve at 0, which we can get from 
P = Np, and p; «F. That is, the condition for 
ferroelectricity is that Na should be greater than 
1/8 or 

“Se! a ‘4 a ae 
Temperature Variations.—Now in fact if the 
temperature is raised above some transition tempera- 
ture T,, P, again will be zero in the same way. 
It is most readily seen for the permanent dipoles, 
for which T, is the temperature at which the thermal 
disordering overcomes the co-operation. For it 
is possible (but see next paragraph) to think of 
orientation of permanent dipoles in terms of a 
fictitious polarizability. 

a 2 ( 

a a - rae oa i Se 
Then the slope of the curve at 0 is Na’, and unless 
this is greater than the slope 1/8, P, will be zero. 
That is, for ferroelectricity we need the equivalent 
of equation (2), Na’>1/8, which is now 

ne. 1 N 6p*. 

——-— >-——or T < - 

3kT B 3k 
temperature is 
N £p* 

we ak (4) 
In the case of induced dipoles, the equation (2) 
shows no temperature dependence, and it must be 
supposed that the polarizability « decreases as the 
temperature rises, until equation (2) is no longer 
satisfied. Fig. 3 shows the way P falls off, for barium 
titanate. 

Equation (3) is based on the idea of a dipole free 
to rotate, and is not strictly correct, first because 
an electric dipole is probably not free, and second 
because for rotatable dipoles our treatment of F 
is not quite correct. However, the equation will 
serve our purposes. Electric dipoles may be able 
to jump fairly freely between a number of alter- 
native positions, and expressions for P have been 
worked out similar to those in the caption of Fig. 2(a). 


Thus the transition 


258 


When alignment is not complete, P is less than 
Np, say Np’, and the caption shows that near the 
?’ 
3kT 
with equation (1) gives equation (3). In these 
expressions, T is measured on the Kelvin tempera- 
ture scale, so that T°K means t°C where T = t + 
273. 

Hysteresis.—The hysteresis loop of Fig. 1(b) 
can be seen on an oscilloscope by applying a.c. 
across two capacitors in series, one of which (A) 
has the ferroelectric for dielectric. The spontaneous 
polarization induces charge on the plates of A. 
When P changes, some of the induced charge is 
liberated, and, passing to the ordinary small linear 
capacitor, is displayed as a proportional voltage on 
the Y plates of the oscilloscope. The applied a.c. 
is connected to the X plates. In working with 
ferroelectrics, the plates or electrodes must be in 
exceedingly intimate contact with the material, 
because the dielectric constant is very high, say 
5,000 in some cases. So an unsuspected air capacitor, 
only d/5,000 thick in series, halves the applied field, 
and in large-signal work will grossly distort the 
results. Evaporated electrodes or liquid electrodes 
are used. Notice that, just as in magnetics, the 
area of the hysteresis loop represents an energy loss 
per cycle, which we shall later have to take into 
account. 

It seems that now we can exp'ain the hysteresis 
loop, though we shall see later (see section on 
*“‘Domains”’) that this is deceptive. big. 2(d) snows 
an extended version of 2(c), in which four stages of a 
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Fig. 4. Dielectric constants of potassium dihydrogen 
phosphate (divide e.s.u. by 900,000 to get uF.cm-*). Thec 
direction is the ferroelectric axis. 


cycle of an alternating E are shown (1, 2, 3, 4). 
At some moments, three intersections of the graphs 
occur. Some will be unstable. I shall not discuss 
this, since domains will modify the results. 

Thermodynamics.—Our subject matter is to be 
largely the dielectric and piezo-electric values in 
these ferroelectric materials, many of which values 
are anomalous, i.e. are unusually large or unusually 
small and show large variations as the temperature 
changes. These properties relate S, X, P and E, 
where X is a mechanical stress applied to the material 
and S is its relative change of size. The magnitude 
of a change of P in response to an applied E is 
represented by} the dielectric constant «; change of 
S in response to X is elastic compliance; the other 
four possible relationships are all exhibitions of 


+ See caption of Fig. 1. Permittivity D/E or dielectric constant is 
1 + 4am where » is the susceptibility P/E But in ferroelectrics P is 
s© large that «<>4rn (or «~~» in m.k.s. units) so that it is common 
to use the terms almost synonymously 
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Fig. 5. One of the piezoelectric coefficients of a single- 
domain barium titanate crystal. 


piezoelectricity, either “direct” (electrical changes 
caused by mechanical changes) or “converse” 
(mechanical changes caused by electrical), and it can 
be shown that they are equal in pairs; for example I 
shall use d to indicate the value of the response 
of P to X (a “direct” effect), which is eyual to the 
response of S to E (a “converse”’ effect). 

Any one of these values may appear to be very 
different, in ferroelectrics, depending on the condi- 
tions of measurement. For example, one may 
measure a property “at constant E”’, i.e. with oppo- 
site faces of the material connected together through 
a low impedance rather than open circuited. Or « 
may be measured “at constant S”, i.e. with the 
material “clamped” rather than “free”, But clamp- 
ing may not be intentional. It will occur to some 
extent if there are domains present which restrict 
one another’s expansions under field, and even 
without domains, clamping will occur if measure- 
ments are made by fields whose frequency is above 
the mechanical resonance frequency of the piece 
of material, so that inertia prevents the rapid expan- 
sions. This resonance frequency alters with the size 
and shape of the piece. 

So in practice one must specify rather carefully all 
the conditions of measurement, and the formal 
methods of thermo-dynamics state the relationships 
between them and give the equalities above, and also 
show that if we can explain one or two of the anoma- 
lies, the rest may be deduced. Therefore I shall not 
explore all the inter-relations whose complexities I 
have hinted at, but shall content myself with a short 
examination of « and d. 


Dielectric Constant.—The d.c. dielectric constant is 
the slope of a line such as a in Fig. 1(b), but usually 
of more interest is the incremental a.c. constant 
€,¢ defined, for example, when P=P,, by the slope 6. 
Lag effects make a slender 
ellipse of this line and 
cause losses, just as in 
ordinary dielectrics. If 
there is a bias B applied in 
addition to the small mea- 
suring field, the defining 
slope is c, and this alter- 
ation with bias is impor- 
tant in applications such 
as modulating devices. If 
the applied a.c. amplitude 
E,,, is large, it is clear that 
the changes of P do not 
vary linearly with E. If 
E,,, exceeds E., the loop is 
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traversed, and the apparent « is an overall value, not 
very different from P,/E., say 0.025u4F.cm-' for 
barium titanate crystals. In this case also, there 
is a large loss specific to ferroelectrics, equal to the loop 
area, of order 1 mW per cu.mm at 50 c/s. « varies not 
only with B, and with E,,, but also with frequency 
«w/2m, and with temperature T. In addition, it is 
different when measured by a.c. in different direc- 
tions (anisotropy), and when measured free or 
clamped, as discussed above. Fig. 4 illustrates 
several of these points. « reaches values 1,000 times 
greater than in normal dielectrics. 

Above T, the ferroelectricity disappears. The 
polarizability is no longer large enough to maintain 
the spontaneous polarization in zero field, but it is 
apparent that its value is still large, for the effect 
on P of an applied field still results in an anoma- 
lously large «. Above T,, « falls off, unlike most 
normal dielectrics, in which it rises. In many cases 
it falls off in such a way that its reciprocal (or strictly, 
that of ») is a straight line (Fig. 4(b)). This is known 
as a Curie-Weiss law. In equation (3) the polariza- 
bility varies as 1/T, or, say, Na’=C/T, where I 
write C for the constant Np*/3k. Then the earlier 
equations P=Nzx’F and F=E+ P show that 


This is a Curie-Weiss law, 


(5) 


The constants T, and C are known as the Curie 
temperature and the Curie constant. A similar 
derivation can be made in other cases where » is 
proportional to 1/T. In this case based on equation 
(3) we see that T,=9C, which from equation (4) 
is T,—T,. That is, as T falls, in the non-ferro- 
electric temperature region, towards the transition 
temperature T,, » and « rise towards a value which 
in principle is infinite at the transition temperature. 
In some ferroelectrics, T, is several degrees below T,, 
(though still T,, is often called the Curie temperature), 
but in any case, though « reaches a high value, it falls 
again in the ferroelectric region, either sharply, or 
more gradually as in Fig. 4(a). Now the spontaneous 
saturation of P has left relatively little possibility of 
extra polarization being acquired under an apyuled 
field to show up as a high « value. 

The mechanisms responsible for « under oa 
voltages are not necessarily the same as those acting 
when voltages are large enough, below T,, to reverse 
P and cause a hysteresis loop. But where the values 
are anomalously large, it is probable that there is 
much in common. P has taken up one direction, 


Fig. 6. Piezoelectricity in ferroelectrics, 
~~ 
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so it is not surprising that « is very different in that 
direction. It is usually larger in the direction of P 
im materials ‘where the cross-directions are not 
available as alternative easy directions for P. 
Piezoelectric Constants.—Fig. 5 shows the anomaly 
of one of the d values of barium titanate, associated 
with its dielectric anomaly. The d states the frac- 
tional elongation S resulting from a small field E; 
another piezo-coefficient 5 states the S resulting 
from a small polarization P. Several d values (and 
several 6, etc.) are needed to describe the piezo- 
electricity of any crystal, e.g. a field in direction c 
may cause elongation in that direction and also 
shear effects in -cross-directions. For simplicity I 
shall write only of the former, though in fact Fig. 5 
is a cross-coefficient. Many piezoelectric materials 
are known and used, which are not ferroelectric, e.g. 
quartz. Ten of the 32 symmetry classes of crys- 
talline solids, being centrosymmetric, cannot be 
piezoelectrics, and one other is not. Fig. 6(a) is 
drawn for an ordinary non-ferroelectric dielectric 
which happens to be piezoelectric; the slope is the 
coefficient 6. Fig. 6(b) shows a non-piezoelectric; 
its slope is zero (for small P). But it is electro- 
strictive for larger values, and this we may approxi- 
mate by Soc P*; such a curve could be found for most 
materials, and a similar one on an S-E plot, provided 
breakdown does not first occur. 

All ferroelectrics are piezoelectric in the tempera- 
ture range below T, where they remain ferroelectric. 
It is convenient to divide them into two groups, A 
and B respectively, according to whether or not they 
are also piezoelectric above T,. Group A we might 
describe as inherently piezoelectric, though in fact 
the ferroelectricity profoundly modifies d; this group 
includes Rochelle salt and potassium dihydrogen 
phosphate. I shall discuss group B, in which all 
the piezoelectricity is, in a sense, given to the crystal 
by the ferroelectricity; barium titanate is an example. 


It is a harmless simplification now to think of $ 
as resulting from two steps: the applied E produces 
P and this P would produce S if “inherent 5” 
existed or if P were large enough to show the electro- 
strictive region. But in group B, this region is 
reached without any applied E because of the 
spontaneous P,. So the working point is at Q 
(Fig. 6(b)), showing that the crystal has also a 
spontaneous deformation S,. For example, the cell 
of barium titanate, which is cubic above T,, is 1% 
larger in the direction of P, below T,. In a good 
crystal plate, this “c axis” is directed through the 
thickness of the plate. Now if an external E is 
applied, the extra P drives the point Q up the curve, 
producing extra elongation S’. So the effective 
piezo-coefficient d is S’/E, i.e. it is related to the 
slope of the curve at Q. The nature of this response 
is thus seen to be different from that of quartz, for 
example, Fig. 6(a). Because P, is large the effect 
can be large. The effect plotted against E instead 
of against P is a butterfly loop traversed as showm 
in Fig. 6(c). From A to B, E opposes P, but does 
mot reverse it till E, is reached. Reversal reaches C 
and thus at that point the effective d is changed in 
sign. 
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a paper by G. Busch in Helv. Phys. Acta, 11, 269, 
1938; Fig 4(b) from a paper by H. Baumgartner ia 
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paper by E. J. Huibregtse, M. E. Drougard and 
D. R. Young in Phys. Rev., 98, 1562, 1955. 
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Improved Audio Input Circuit 


Use of Input Alternator Resistors at the Source 


alle audio equipment must now accept 
inputs from an a.m. radio, f.m. radio, gramophone 


or tape recorder. Usually these inputs are selected 
by a switch, which is connected to the various 
sources by screened cables 2 to 5ft long with a 
capacitance of 50 to 150pF. Taking the latter case 
of 150pF, for a loss of 3dB at 20kc/s, which is an 
acceptable limit for one element in a high-fidelity 
system, the output resistance of the unit driving the 
cable is limited to 50kQ. This is inconveniently low. 

Furthermore the various inputs are at different 
levels, and attenuators in the control unit or alterna- 
tively an node follower with different input 
resistors adjust the overall gains to the required 
values. These adjustments are rarely correct, as 
details of the sources are not accurately known when 
the control unit is built. 

It has been shown' that the anode follower or 
see-saw can be used to counteract the effect of cable 
capacitance by placing the input resistor at the 
source end of the cable, as in the circuit diagram. 
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This is convenient also as the resistor can then be 
adjusted to suit the source without affecting the 
control unit. Some experimental figures obtained 
with this arrangement are given in the tables. 
Overall gain and permissible cable capacitances are 
given for a range of values of the source resistor 
R,. It can be seen that for R,=4.7MQ a 30dB 
range of gains can be obtained with input resistors 


TABLE 1. 


Load capacity =50 pF 
Maximum Capacity 
Height of (pF) for 


R, = 2.2 MQ 
Capacity 
(pF) for 
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improved input selector. 


The grid resistor of the following 
stage should be IMQ. 


varying from 220k to 8.2MOQ, with adequate fre- 
quency response. The corresponding input resist- 
ance values in Table I are roughly half those in 
Table I, so that a proportionately larger capacitance 
is possible. The bandwith does not vary with the 
overall gain provided that there is appreciable feed- 
back, and is theoretically equal to A/2*R.C c/s, 
where A is the open loop gain, in this case 170 
times (measured), and C the cable capacity. This 
gives a figure in good agreement with the experi- 
mental results. The overall gain of the stage is 
approximately R,/R,. An analysis of this circuit, 
and bibliography, has already appeared in Wireless 
World’. 

If the capacity of the load is appreciable, a wider 
bandwidth is obtained and a “hump” in the 


V.0.R. AIRWAYS BEACON 


THE Marconi Omni-directional Radio Range Beacon 
V.O.R.),* with which the U.K. airways are to be 
equipped, operates on a spot radio frequency in the 112 
to 118-Mc/s v.h.f. band and with a power output of 
200 watts. The V.O.R, beacon transmits two signals on 
a single radio frequency, one ulated at 30 c/s. 
One has a constant phase throughout 360° of azimuth 
the reference signal) whilst the other (the variable 
signal) has a phase which varies with azimuth. The 
former is radiated from an omni-directional aerial and 
the latter from a rotating loop and exciter system which 
produces a figure-of-eight radiation field. After detec- 
tion in the receiver the latter produces a 30-c/s 
sinusoidal voltage. 

Usually the system is arranged so that the phase of 
the rotating field pattern coincides with that of the 
reference signal’s pattern, after demodulation, when the 
former passes through magnetic north, or zero degrees. 
At all other points in azimuth the positive maximum of 
the variable signal will be reached after the positive 
maximum of the reference signal. The fraction of the 
cycle between these two maxima at any point in azimuth 
gives the relative bearing of that point. 

In the aircraft receiver the received signals are fed to 
a computor unit which compares the phases and dis- 
plays the difference as a bearing to or from the V.O.R. 
ground beacon. Usually it is the magnetic bearing from 
the aircraft to the ground beacon. It is also possible to 
include a centre-zero meter which shows the aircraft's 
position to right or to left of a manually selected bearing. 
The latter provides facilities for track flying along a 
desired bearing to or from a V.O.R. beacon. 

Marconi V.O.R. beacons also radiate a 1020-c/s tone 
signal keyed by a simple code sender at about 7 w.p.m. 
which is repeated every 30 seconds for beacon 
identification. 


* Wireless World, Feb. 1959, p. 98. 
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TABLE Il 
R, = 4.7MQ 
Gain (dB) 

36 


31.5 


Capacity (pF) 
1,300 
1,150 
1,100 
1,100 
1,100 
1,100 


response may occur. This is characteristic of a 
feedback amplifier containing two lag circuits. For 
a S50pF load, the maximum rise for any cable 
capacity, and the cable capacity for 3dB loss at 
20kc/s are given in the last two columns of Table I. 
The other measurements were taken with negligible 
load capacity 
REFERENCES 

1T. G. Clarke, “An Electronic Transformer,” 
Electronic Engineering, Sept. 1958, p. 545. 

2 P. J. Baxandall, ““ Negative F Tone Control,” 
Wireless World, Oct. 1952, p. 402. 


The aerial system of the Marconi V.O.R. installed in an 
aerial tower. Above is the omni-directional radiator with 
the figure-of-eight exciter below it. 
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Sporadic E and the F, Layer 


By T. W. BENNINGTON* 


Osx: of the most mystifying of ionospheric phenomena 
is that of sporadic E. This is the name given to the 
relatively intense ionization ‘“‘ clouds” or “ patches” 
which appear, in a sporadic manner, within the normal 
E layer. In the temperate and tropical zones this is 
largely a daytime phenomenon, and, though of a sporadic 
character, it has well defined seasonal variations which 
are rather more complex than is often supposed. 
Speaking only of the sporadic E which appears in 
zones, and leaving out that known as “ auroral 
sporadic E,” we may say that its cause, and the source 
from which its ionization comes, is at present unknown. 


SDMIS 
1946 


Several different types of sporadic E are, in fact, observed 
Among the possible causative phenomena which have, 
up to now, been suggested, are meteors, thunder clouds 
inthe troposphere, corpuscles from the sun andionospheric 
current effects; but none of these possibilities has the 
nature of a proven fact. 

In the bottom curve of Fig. 1 are plotted the monthly 
values for the percentage of the total time when sporadic 
E with a critical frequency greater than 5Mc/s was 
observed at noon at Slough. The curve shows a large 
peak in the incidence of sporadic E centred approxi- 
mately on June, i.e. near the summer solstice but it 
also shows a small but well defined secondary peak 
occurring year by year round about December. In the 
bottom curve of Fig. 2 similar data are plotted for Christ- 
church, New Zealand, a station having a somewhat 
similar latitude to that of Slough but in the southern 
hemisphere. We notice a striking difference in the curve 


over, it had, in the southern hemisphere, a fluctuation of 
such different form from that in the northern hemisphere 
as to be more in the nature of a pronounced biannual 
fluctuation, then it might be supposed that the two 
phenomena were, in some way, interrelated. 

It was remembered that the ionization of the Fe. 
layer does have an annual fluctuation of different form 
as between the two hemispheres, and it was desired, 
therefore, to compare this with that of the sporadic E. 
Accordingly the noon monthly mean critical frequency 
values fro for Slough and Christchurch were read off 
for the years in question, and ( fp2)* (to which the ioniza- 

tion of the layer is proportional) 
obtained. Since the sporadic E 
figures do not show any sys- 
tematic variation with the sun- 
spot number, it was desired 
to remove from the (f;2)* 
values the secular effect due to 
the sunspot cycle, leaving only 
the seasonal fluctuations. In 
order to do this the twelve- 
month running mean value of 
feo)® for each month (repre- 
senting the sunspot cycle varia 
tion) was subtracted from the 
monthly value, and the result 
was called 4( fro)". Itis to be 
noted that, though the secular 
variation is thus removed, the 
seasonal variations themselves 
still vary in amplitude over 
the sunspot cycle. 

The Slough values of 4(f,2)* for noon are plotted in 
the top curve of Fig. 1, being inverted with respect to 
the sporadic E values, so that troughs in the 4(f;»)* 
values appear as peaks in the curve. It is seen that, 
in addition to the regular summer trough in A(f pe)” 
corresponding to the main sporadic E peak, there is a 
small but definite trough in six of the winter periods 
shown, corresponding approximately in time with the 
secondary peak in the sporadic E. Furthermore, in 
several of the years when no definite trough in 4(f;.)* 
appears, there is strong evidence of one which is masked 
by a subsequent further 4(f,2)* variation. It is true 
that the secondary trough in 4(fp.)* does not always 
correspond exacty in time with the secondary peak in 
sporadic E, but the troughs and peaks in each are near 
enough to appear to be significantly connected. The 
A(fro)® troughs tend in fact to lag on the sporadic E 
peaks. 


as compared with that for Slough in that 
-40 ver 
A 


winter (around June 
fact often of amplitude almost equal 


to that for local summer (around 


h 
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the secondary peak occurring in local 
is much larger, in -2 1 
December), producing, in fact, the effect | 
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of a biannual peak. 
Returning to Fig. | it may be remarked 


CHRISTCHURCH — NOON (4 


that to correlate the main peak with any 


other ionospheric phenomenon would 


indicate nothing much beyond the fact 
that they were both summertime 


phenomena. But if it could be shown 


that any other phenomenon also had a 
small winter fluctuation, and if, more- 


® Research Department, 
Corporation. 
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and south of the magnetic equator, 


and nearer to the equator, coin- 
cident with a permanent region 


of s ic E, the F, ionization is 
depleted. : 


All the above facts seem to indi- 
cate that where intense sporadic E 


exists for a high percentage of the 


time, as at noon in local summer 


and at noon on the magnetic 
equator throughout the year, the 


F, ionization is depleted. Further, 


a 


that when there occur, in both 


\ 
an 


ta VN 


hemispheres, secondary increases 
in the percentage time for intense 


SOMJISOMSJ MJS 
(952 1955 1954 

In the top curve of Fig. 2 the 4(fp2)* values for Christ- 
church are plotted, and it is evident that the fluctuations 
are of a different character from those shown in the top 
curve of Fig. 1. In fact the curve shows, in general, a 
strong tendency for a biannual trough, which troughs 
appear to be connected with the peaks of the bottom 
curve. It is seen, in fact, that the major peak in the 
sporadic E curve is connected more often with a smaller 
trough in the 4(f,2)* curve than is the secondary sporadic 
E peak. (During a few months of 1955 no measure- 
ments were available for Christchurch but it was sible 
to estimate the (/,2)* values by interpolation; this was 
not possible for the sporadic E.) 

It is convenient, in order clearly to distinguish the 
annual variation, to regard each year as starting at the 
vernal equinox in both hemispheres, and the vertical 
lines in the graphs are used to divide the time into years 
in this way. 

Simila¥ results can be obtained for stations in other 
latitudes. Consider, for example, Fig. 3, in which the 
values of sporadic E percentage time and of A(fp2)* for 
Canberra are plotted. There are several breaks in the 
data but the general features can be clearly seen. The 
secondary peak in sporadic E is less prominent than is 
the case for Christchurch, but it appears to be con- 
nected with one of the biannual troughs (often the 
major one) in 4(fp,e)*. 

In Fig. 4 si r data are plotted for White Sands, 
‘a station in the northern hemisphere with a lower latitude 
than that of Slough. Here the winter peaks in sporadic 
E are much larger than those for Slough (in fact they are 
sometimes of greater amplitude than the summer peaks). 
Correspondingly, the winter troughs in 4(f,.)* are much 
more pronounced than in the case of Slough, and the 
similarity between the peaks and troughs of the two 
curves of Fig. 4 is, all things considered, quite pro- 
nounced. 

There is one further phenomenon which furnishes 
evidence of a like nature to that shown in the graphs. 
If one examines the spor- 


Rb 
OmJS 


056 sporadic E, as at noon in local 


winter, the F, ionization is again 
depleted, and the magnitude of the 
depletion corresponds approximately to the increase in 
the incidence of sporadic E. These facts may account, in 
some part, for the anomalous seasonal behaviour of the 
daytime Fo. 

The above facts seem to suggest that the dense ioniza- 
tion which appears in the E layer, and is. called sporadic 
E, comes in et from the Fy, layer, and that its occurrence 
leads to a depletion of the F, ionization in all cases. This 
might occur by reason of some sort of “ subsidence ” 
or downward drift of ionization from the F, into the E. 
The difficulty is to see, if this be so, how the sporadic E 
would have the “thin layer” characteristics which it 


‘ does, in fact, usually display. Even so there appears to be 


the possibility that, above the thin sporadic E layer, 
phenomena such as a downward drift may be occurring 
but are not easily observable by ionospheric measurement 
techniques. As was first reported by Appleton and others 
in 1939+, a kind of downward drift is often observed dur- 
ing the formation of sporadic E. The ionization in these 
cases is first observed at the height of the F, layer and, 
during the course of several hours, it decreases in height 
and increases in critical frequency until the normal E 
layer height is reached. t physical process could 
occasion such a downward drift, and cause it to occur only 
sporadically, is a subject for speculation. But the facts 
mentioned here, and the evidence of the graphs, do 
suggest that sporadic E may come from the F, layer. 

A further possibility is that the coincident biannual 
peaks in the sporadic E and troughs in the F,-layer 
ionization are both due to some common cause of extra- 
ionospheric origin, though it is difficult to see how any 
ionizing agency could produce such effects. A more 
likely possibility would seem to be the of an 
ionospheric current, capable of causing interaction be- 
tween the two layers. 


tAppleton, E. V., Naismith, R. and Ingram, L. J., “The Critical- 
Frequency Method of Measuring U -Atmos lonization” . 
Proc. Phys. Soc., Vol. 51, pp. 90-91, January 1939. 


adic E data for local noon -80 


for a station near the mag- 
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dan, Nigeria) it is found 
that sporadic E with critical 
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5Mc/s is present for from 
90 to 98% of the total time 
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during every month of the 
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year. This effect is found 


to prevail in a narrow belt 


along the magnetic equator 
and within that belt a A 


trough is found to exist in al 


the geographical distri- 


bution of (f,2)*. In other Y 
words the highest values 
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Simple Oscilloscope Camera 


Using Printing Paper to Record Stationary Traces 


By A. J. KEY, 8.Sc. (Eng.), Grad. 1.£.E. 


0x: often requires a record of a steady oscillo- 
scope trace. As students, I remember, we used to 
trace the waveform on tissue paper obtained from 
a local plentiful supply, but the only merit of this 
method was cheapness. The alternative, an oscillo- 
scope camera complete with shutter, film and driving 
motor, is an expensive improvement. I had thought 
of a contact printing process, which would involve 
holding contact paper against the tube face, but of 
course this would result in only a very blurred 
image. Some sort of focusing device is necessary; 
in fact a simple camera using printing paper as the 
film. 

The camera and method of mounting the lens 
are shown in Fig. i. The body of the camera is 
made from aluminium sheet rolled into a 24-inch 
diameter tube, to suit, of course, a 24-inch screen 


FOCUS ADJUSTMENT 


ALUMINIUM 
“ WASHERS” 


\ 
CLAMPING 
SCREW 


Fig. 1. 


“ SLOT 
COVER 


Construction of the camera tube and lens mounting system. 


c.r.t. The length of the tube depends upon the 
focal length of an available lens and the required 
image size. The minimum length o! the tube would 
be 4X focal length of the lens, giving a magnifica- 
tion of unity. However, in the interests of image 
brightness, it is as well to use a magnification of 4. 
This requires a camera length of 44 focal length 
of the lens, as is shown in the appendix. 

The front end plate (also made from aluminium 
sheet) has a circular window, slightly smaller in 
diameter than the aluminium tube, but fixture to 
the tube can be made easier if three tabs are cut 
and bent away from the sheet before cutting the 
window. These tabs then fit into the tube, which 
fits flush with the end plate. The rear end plate 
has a rectangular window slightly smaller than the 
printing paper size. It can be fitted to the tube 
with four aluminium 
brackets, but the screw 
heads on the rear face 
of this end plate must 
be countersunk to 
enable the paper to lie 
flat upon the end plate. 
The backing plate is a 
plain piece of alu- 
minium sheet which 
holds the printing 
paper during exposure 
against the window of 
the rear end plate, by 
being clamped to it 
with a pair of bulldog 
clips. 

The lens is held by 
two rubber rings 
clamped between two 
aluminium “washers.” 
These washers fit the 
inside of the tube, leav- 
ing a small clearance, 
and have apertures 
slightly smaller than 
the diameter of the 
lens. The washers are 
held together, sand- 
wiching the lens be- 
tween them, by three 
clamping screws. One 
of the washers has 
three tabs cut and bent 
from its edge to take 

the three 6 B.A. screws 
cients which project through 

REW axial slots in the tube. 

The lens cssembly can 
then be moved nearer 


SCREWS 
BROM | DE 
REAR END PAPER 
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BACKING 
PLATE 


WIRELESS WoRLD, JUNE 1959 


WV MY) 


(a) 


ra 


Fig. 2. Example of a |,000- 
c/s sine wave recorded by 
the camera. 


Fig. 3. 


to or away from the screen to enable focusing adjust- 
ments to be made. Three sliding covers fit over 
the slots to prevent light ingress into the tube and 
the whole assembly is clamped by three 6 B.A. 
terminals. Although this may seem a rather compli- 
cated assembly, in practice it is very easy to make, 
requiring no tools other than a drill, a file and a 
pair of scissors. Finally, the inside of the tube is 
coated with a black matt paint (made actually from 
soot and nail varnish). 


Requirements for the Lens 


The choice of lens will depend largely upon those 
available. In the interests of a bright image, the 
diameter (aperture) of the lens should be as large 
as possible, but if the lens is uncorrected for spheri- 
cal aberration, a certain amount of blurring of the 
image will occur. The object lens from an old 
telescope is ideal. It will have a rather large focal 
length, making the camera rather long, but the 
spherical aberration will be reduced. If a simple 
uncorrected lens is used it should have a long focal 
length for this reason. 

Contact paper does not appear to be sensitive 
enough; bromide paper is far better, using a reason- 
able brightness level. Two to three minutes’ expo- 
sure, followed by two minutes’ development and 
subsequent fixing, gave the results shown in Fig. 2 
for a 1,000-c/s sine wave. As long as the paper 
is fitted into the camera in darkness, the exposure 
can be made in reasonable light conditions in the 
laboratory when the camera is fitted on to the 
oscilloscope. If trouble is experienced with fogging 
of the paper, draping a black cloth over the camera 
during exposure should cure the trouble. Synchron- 
ization must be used, of course, but the occasional 
jump does not affect the image. 

The image produced will be a black trace on a 
white background, which is convenient when adding 
comments and making measurements. One snag, 
however, is that the image is a mirror-image (see 
Fig. 3/a), the trace of a differentiated square wave). 
This can be overcome by either reversing the X 
plates (thereby reversing the timebase) or reversing 
the Y plates (inverting the image) whichever is the 
more convenient. Luckily, on my oscilloscope, 
reversal of the X plates could easily be accomplished 
by a modification to the X selector switch. Other- 
wise, a double-pole double-throw switch could be 
fitted for this purpose. Fig. 3(b) is a trace obtained 
with a backward running timebase. 

These results were given by a green trace cathode 
ray tube and bromide paper, WFL.2D. It may be 
that other printing paper is more sensitive to green 
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(a) Mirror image obtained of a differentiated square 
wave with a forward-running timebase, (b) the same wave 
with a backward-running timebase. 


Fig. 4. Superimposition of 
two sine waves to show phase 
difference. 


light and that other colour traces require other 
grades of paper. 

The system is quite useful for measurement of 
phase differences. Normally one needs a double 
beam oscilloscope for this, but even then the thick- 
ness of the tube face and lack of a zero line make 
the measurement only approximate. Suppose one 
wishes to measure the phase difference between two 
voltages occurring at points A and B in a circuit. 
The oscilloscope is synchronized from the voltage 
at A and an exposure is made for two minutes to 
the trace of this voltage. Another exposure, to the 
waveform of the voltage at B, is now made, retaining 
the synchronization from A. Finally, an exposure 
is made to the undeflected trace to obtain a zero 
line. The result for two sine waves is shown in 
Fig. 4. Of course, any number of waveforms may 
be superimposed in this manner. 

The cost of each exposure is negligible. Cutting 
sheets of 34in < 44in bromide gaper into four makes 
each print about $d. The developer and fixer can 


be made up from powder and stored for two or three 
months, 
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i=! + + where f is the focal length of the lens 


Magnification M = 2 


therefore ; 


From which u = 


Thus if magnification is x 1 , total length — 47 
If magnification is x + , total length = 4.5 / 


265 


WORLD OF WIRELESS 


Medical Electronics Conference 


OVER 120 papers on the application of electronic 
techniques to medicine will be presented by experts 
from 18 countries at the Second International Con- 
ference on Medical Electronics to be held in the new 
U.N.E.S.C.O. headquarters in Paris from 24th to 
27th June. A commercial exhibition of electro- 
medical equipment will be held in the building at the 
same time. Subjects of the conference papers range 
from the measurement and telemetering of physio- 
logical data during space flight to the control of arti- 
ficial limbs by muscle action potentials; from “ radio 
pills,” which are swallowed and transmit physio- 
logical data from inside the body, to the use of elec- 
tronic computers for statistical methods of diagnosis. 
Registrations for the conference can still be arranged 
through the treasurer, B. Shackel, E.M.I. Elec- 
tronics, Ltd., Feltham, Middlesex 


MSF Standard Frequencies 


IN calculating the frequencies of the 60-kc/s trans- 
missions from the Rugby station MSF in terms of 
the caesium resonant frequency a value of 
9,192,631,770+ 20c/s will be assumed instead of the 
former value of 9,192,631,830c/s. The change is the 
result of the adoption of Ephemeris Time (ET) 
instead of corrected Universal Time (UT2). 
From March, 1959, corrections will be measured to 
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L.T.A. IN N. IRELAND.—Estimated service area of the 
new |.T.A. transmitter on Black Mountain, near Belfast. 
The station will radiate in channel 9 using horizontal 
polarization. The directional aerial atop the 700-ft 
mast, giving a height of nearly |,700-ft above sea level, 
will have an e.r.p. varying from 20kW to |00kW.  Full- 
power test transmissions are planned to begin in August. 
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+1 part in 10’° and the results will be published 
monthly, as usual, in our sister journal Electronic 
& Radio Engineer. For a detailed discussion of the 
background to the changes readers are referred to 
E. & R.E. for March, p. 117 


Receiver Production & Sales 

THE total turnover of the domestic receiver side of 
the radio industry during 1958 was just over £90M; 
about £3M more than in 1957. Of this total £3.4M 
worth of receivers was sold overseas. The export of 
sound receivers dropped from £2.89M in 1956 to 
£2.12M last year, while the overseas sales of tele- 
vision receivers rose from £462,000 to £914,000 
during the same period and radio-gramophones from 
£271,000 to £399,000. The largest market for 
domestic equipment was Sweden, who purchased 
£329,809 worth, of which £293,983 was for television 
receivers. Well over a fourth of the value of radio- 
gramophone exports went to the U.S.A. These 
figures are culled from the statistics section of the 
annual report of the British Radio Equipment Manu- 
facturers’ Association. 

During 1958 the popularity of the 17-in television 
screen continued to increase; accounting for approxi- 
mately 83 per cent of all home sales—an increase of 
11 per cent during the year. The percentage of 
models with 2l-in tubes fell from 8 to 5 and those 
with 14-in tubes from 20 to 12 during the year. 


Dip. Tech. 

THE number of students taking advance courses 
leading to the award of the Diploma in Technology 
has increased more than two-and-a-half times during 
the past eighteen months. The second report of the 
National Council for Technological Awards pub- 
lished on April 23rd records that 2,518 students, 
including 52 women, are now following 66 diploma 
courses at 20 colleges. 

Lord Hives, chairman of the Council, in paying 
his tribute to industry in a foreword to the report, 
refers to the fact that 82% of the 2,323 students fol- 
lowing sandwich courses leading to the Diploma in 
Technology have their fees paid by their employers. 

In addition to the 66 courses (53 of which are 
sandwich type) referred to above, the Council has 
recently approved a further 21 and all the 87 courses 
are included in the latest list (No. 10) available from 
the Council at 9, Cavendish Square, London, W.1. 


‘Trader Year Book’ 


FIRST published in 1925 the “ Wireless and Elec- 
trical Trader Year Book” has become the vade 
mecum for the radio trade. A few of the features 
of the 1959 edition are : —condensed specifications of 
nearly 250 current television receivers and over 400 
sound receivers; tables of television tuning frequen- 
cies (giving i.f.s of superhet receivers and sideband 
characteristics of both superhet and t.r.f. models) and 
also the i.f.s of sound receivers issued since 1946. 
It is also a valuable book of reference for trade names 
and manufacturers’ addresses. The 416-page volume, 
issued by the Trader Publishing Co., costs 12s 6d. 
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Television Society Premiums have been awarded for 
Outstanding papers read before the London meetings in 
1957/58. For his paper “Transistors in Television 
Receivers,” B. R. Overton, head of the television division 
of Mullard Research Laboratories, receives the Wireless 
World premium. The E.M.I. premium goes to Dr. R. 
Theile (Institut fiir Rundfunktechnik) for “ Recent 
Investigations into the Operation of Image Orthicon 
Camera Tubes”; the Electronic Engineering premium 
to Dr. J. C. Parr Loy ong Be oe pe & ughes) for “ Some 
Aspects of Wavegui nique ”; Z Pye premium 
to L. J. Griffen Raines a for “ Dressing Tele- 
vision: Cabinet Design”; the Mervyn premium to 
K. H. Smith (Siemens Edison Swan) for “ Performance 
of Television Receiver Turret Tuners”; and the Mul- 
lard premium to J. Polonsky (Compagnie Générale de 
T.S.F.) for “A French Portable Television Camera.” 


Television Society Council—New members elected 
at the annual general meeting on May 8th, to fill the 
four vacancies on the council of the Television Society 
are: Dr. A. J. Biggs (G.E.C. Research); G. G. Gouriet 
(Wayne Kerr); B. R, Overton (Mullard Research); and 
Dr. J. D. McGee (Imperial College). 


B.R.E.M.A.—The member firms of the British Radio 
Equipment Manufacturers’ Association forming the new 
Council of the Association (with the firms’ representa- 
tives in parentheses) are: A. J. Balcombe (E. K. Bal- 
combe); Bush Radio (G. Darnley-Smith); E. K. Cole 
(G. W. Godfrey); Ferguson Radio Corp. (F. T. Holmes); 
G.E.C. (M. M. Macqueen); Gramophone Co. (F. W. 
Perks); Kolster-Brandes (L. R. Tyne); Philips Electrical 
(A. L. Sutherland); Radio & Allied Industries (Bentley 
Jones); Trix Electrical (D. A. Lyons); Ultra Electric 
(E. E. Rosen); and Roberts Radio (H. Roberts). F. W. 
Perks and A. L. Sutherland have been re-elected chair- 
man and vice-chairman respectively. 


Outward Form.—An_ international cabinet-styling 
exhibition is again being arranged by B.R.E.M.A, It 
will be held from October 6th to 8th and will this year 
occupy both the North and South Halls of the Victoria 
Halls, Bloomsbury Square, London, W.C.1. Manufac- 
turers of metal embellishments, plastics materials, glass- 
ware, fabrics, ornamental controls and aerials are being 
invited to participate in this “stockroom” exhibition. 


University Scholarships.—Over 500 applications were 
received for the second series of 20 university scholar- 
ships offered by the English Electric Co. The scholar- 
ships, worth £450 a year, cover a three-year course at 
a university to study for an honours degree. Commenting 
on the applications, E. R. L. Lewis, Controller of Educa- 
tion in the English Electric group of companies, stated 
that the standard of entry was very high. About one- 
third of the entrants were interviewed, from these 40 
were invited to attend a two-day residential selection 
board, and from these the 20 recipients were chosen. 


Plastics materials are used so extensively in the radio 
industry that we make no apology for drawing readers’ 
attention to the International Plastics Exhibition to be 
held at Olympia, London, from June 17th to 27th. Over 
300 U.K. and overseas manufacturers of plastics 
materials and finished products and machinery are 
exhibiting at the show which is organized by British 
Plastics. A three-day convention (June 22nd to 24th) is 
being held in conjunction with the exhibition. Admis- 
sion tickets to both the exhibition and convention are 
obtainable free from British Plastics, Dorset House, 
Stamford Street, London, S.E.1. 


Institution of Electronics is offering four new pre- 
miums for papers published in the ia op of the 
Institution, which is issued quarterly, They vary in 
value from 15 to 25 guineas, 


“ Transipack” Convertors.—-The two semiconductor 
h.t. units described on page 248 in the May issue 
weigh 1lb 20z and 1lb 150z respectively and not 
11 Ib as stated. 
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Manchester Electronics Exhibition—The 14th 
Annual Electronics Exhibition and Convention of the 
Institution of Electronics will be held at the Manchester 
College of Science and Technology from July 9th to 
15th. There will be two main sections in the exhibition; 
one for manufacturers and the other covering scientific 
and industrial research. Further particulars of the 
exhibition and the associated convention are obtainable 
from W. Birtwistle, 78, Shaw Road, Rochdale, Lancs., 
from whom complimentary tickets may also be obtained. 


Industrial Electronics —From May 26th to 29th at 
the Rutherford College of Technology, Newcastle-upon- 
Tyne, Farnell Instruments Ltd., of Wetherby, Yorks., 
are holding their third industrial electronics exhibition. 
It will open daily at 10.0 and close at 5.30 on the first 
and last days and 7.0 on the two intervening days. 


Receiving Licences.—During March the number of 
combined television and sound licences throughout the 
U.K. increased by 102,495, bringing the total to 
9,255,422. Sound only licences totalled 5,480,991 in- 
cluding 376,053 for sets fitted in cars. 


I.R.C.M.S.—The duplicated bulletin of the Inter- 
national Radio Controlled Models Society is now avail- 
able to non-members from N. R. Armstrong, 3 Lilburn 
Gardens, Newcastle on Tyne 3 (price 2s 10d). The 
bulletin includes not only reports on the groups operat- 
ing in different parts of the country, but also useful 
notes on radio control techniques. 


Radio Control.—The annual contest of radio-con- 
trolled model boats, cars, etc., organized by the 
I.R.C.M.S., will be held on August 2rd and 3rd in 
East Park, Kingston-upon-Hull, Entry forms and copies 
of rules are obtainable from B. E. Veal, 33 Steynburg 
Street, Newbridge Road, Hull, Yorks, 


Essay Competition.—To encourage and promote im- 
proved and more effective reports of scientific and 
technical work the Waverley Gold Medal Essay Com- 
petition is again being sponsored by Research. Details 
of the competition, entries for which must be received 
by July 31st, are obtainable from the Editor of Research, 
4 and 5 Bell Yard, London, W.C.2. 


Personalities 


A. H. W. Beck, B.Sc.(Eng.), A.M.I.E.E., who was for 
some years in charge of the Vacuum Physics Division 
of Standard Telecommunications Laboratories at En- 
field before joining the staff of the Engineering De 
ment of Cambridge University last year, has n 
elected a Fellow of the American Institute of Radio 
Engineers “ for sar to the development of the 
thermionic valve.” After graduating at University 
College, London, ertaking a year’s post- 
graduate work on K..%.. electron emission, he joined 
the research staff of He: Hughes & Sons in 1937. 
He was at the Admiralty henge Establishment exten- 
sion at Bristol during the war, after which he returned 
to Hughes, where he stayed until 1947, when he joined 
Standard Telephones and Cables. He has twice received 
. aan writing premium from the Radio Industry 

uncil. 


R. S. Medlock, B.Sc., A.R.I.C., A.M.LE.E., technical 
and home sales director of George Rent Lid "of Luton, 
Beds., is the new president of the Society of Instrument 
Technology. He joined the company in 1935 and was 
chief research and development engineer for five years 
before assuming his present posit 1956. He is a 
past of the control section of the Society. He 
succeeds p. F. Coales, os Combsttes ak -LE.E., reader 
in control engineering at r niversity, 
presidential address at the conclusion of his term of 
office dealt with the education of instrument technolo- 
gists and control engineers. 
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Air Commodore W. C. Cooper, CBE. MA., 
M.1.E.E., M.Brit.I.R.E., has had conferred on him by 
the City and Guilds of London Institute the Insignia 
Award in Technology (C.G.1.A.). Five of these awards 
-, made each year in various branches of industry 

rsons of distinction in recognition of their out- 
ng achievements in technology.” He joined the 
RAF. in 1922 at the age of 16, was gazetted in 1926 
and after taking a Specialist Officers’ Signals Course at 
Cranwell he went to Cambridge University for the 
engineering tripos course. When he retired from the 
R.A.F. in 1946 he was Director of Communications, 
Research and Development in the Ministry of Aircraft 
Production. He then joined Ericsson Telephones as 
factory manager at Beeston, Notts., and in 1957 became 
chairman and managing director of Manlove, Alliott and 
Co., of Nottingham, who are engaged in the develop- 
ment of process control equipment. 


Herman Baker, for the past six years Far East 
Regional Manager for Marconi’s, has been appointed 
managing director of Marconi (South Africa) Ltd. He 
joined the company in 1930 as a student apprentice and 
on completion of his technical training remained in the 
Test Department until the outbreak of the war, during 
which he served in the Royal Artillery, attaining the 
rank of Major. Since 1951 he has been responsible for 
the company’s activities in the Far East and took charge 
of a large-scale survey for the establishment of the main 
Malayan v.h.f. multi-channel telecommmunications trunk 
routes. 


Donald G. Fink, formerly editor of Electronics, has 
a appointed director of the research division of the 
a aeneation, which he joined in 1952. He was 
a saeaeee of the editorial staff of Electronics from 1933, 
except for a period during the war when he was granted 
leave of absence to join the Radiation Laboratory of 
M.1.T. where he subsequently became head of the 
Loran division. He was president of the I.R.E. for 
1958. 


H. de A. Donisthorpe has retired from the G.E.C., 
which he joined in 1926. He had been for some years 
deputy manager of the company’s Valve and Electronics 
De ent. He was for 11 years chairman of the 
Radio Industries Club prior to being elected president 
for the year 1948/49. 


G. E. Spark is joining the Garrard Engineering and 
Manufacturing Company as sales manager of the divi- 
sion being formed to market the tape deck to be intro- 
duced by the company. Mr. Spark, who is chairman of 
Audio Fairs Ltd., was previously with M.S.S. Record- 
ing Co 

D. W. Rippin has resigned his position as export 
manager of Belling & Lee to emigrate to Canada where 
he is joining the Astral Electric Company, of Toronto, 
who are Belling & Lee’s Canadian agents. J. E. Bailey, 
B.Sc.(Elec. Eng.), who has been with Belling & Lee for 
two years, succeeds him as export manager. After 

duating at Manchester University in 1948, Mr. 
Bailey joined the Navy for two years and was com- 
missioned in the electrical branch. He then joined 
Marconi’s as a graduate apprentice and subsequently 
worked on airborne and marine radar equipment. From 
1954 to 1956 he was with Decca Radar. 


M. T. Elvy, A.M.Brit.I.R.E., has been appointed joint 
manager and chief engineer of the R.F. Heating Division 
of Pye, Ltd., Cambridge. He was formerly chief 
engineer of the Industrial Electronics Laboratory of 
Redifon, Ltd. 


D. C. F. Bartlett, B.Sc.(Eng.), has been appointed a 
director ot Alma Components Limited, manufacturers 
of precision wirewound resistors. He was formerly on 
the commercial manager’s staff in the Components 
Group of Standard Telephones and Cables. 
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E. R. Deighton, recently appointed Assistant Super- 
intendent Engineer, Television (Regions and Outside 
Broadcasts) by the B.B.C., has been assistant to the 
Controller, Television Service Engineering, since 1953. 
He joined the B.B.C. television service at the Alexandra 
Palace station in 1936. He succeeds W. D. Richardson, 
Assoc.LE.E., who is retiring after nearly 30 years’ 
service, 


G. D. Cook, A.M.LE.E., is appointed by the B.B.C. 
Engineer-in-Charge (Television), Manchester, in 
succession to V. G. Hawkeswood, who, as announced 
in our February issue, has joined Southern Television. 
Mr. Cook joined the Corporation in 1946 and has been 
assistant to the Superintendent Engineer Television 
(Regions and Outside Broadcasts) since 1955. 


J. J. S. Smith, A.M.1.E.E., works manager of British 
Communications Corporation, Ltd., was recently 
appointed to the board of directors, 


OUR AUTHORS 


J. C. Burfoot, Ph.D., contributor of the article on 
ferroelectrics in this issue, is a lecturer at Queen Mary 
College, University of London. Educated at Christ’s 
College, Cambridge, he obtained first-class honours in 
his tripos in 1949 after an interval of three years as 
a Signals Officer in the R.A.F. His doctoral thesis at 
Cambridge and subsequent research at Aberdeen 
University were on aberrations in electron lenses. Since 
1955 Dr. Burfoot has been investigating ferroelectricity 
and computers. 


R. G. Christian, A.M.Brit.I.R.E., Grad.I.E.E., who 
describes in this issue a circuit for displaying valve 
anode curves and their axes on a c.r. tube, is a teacher 
at the College of Technology, Liverpool. Before joining 


the staff at the College in 1954 he was for three 
years in industry. From 1946-48 Mr. Christian was 
in the Royal Army Educational Corps following which 


he was for three years a student at the Regent Street 
Polytechnic. He operates amateur station G3GKS. 


W. A. Cole, B.Sc., author of the article on magnetic 
matrix stores, served with the R.A.F. as a Flight Lt. 
on ground radar during the war. Subsequently he 
attended London University, where he obtained a 
special physics degree. In 1951 he joined Mullard 
Research Laboratories, Salfords, eventually taking 
charge of a group working on magnetic storage devices. 
Recently, he transferred to the component division at 
Mullard House. 


Jean Walton, who recently contributed an article on 
pickup design, discusses the design of a pickup arm in 
this issue. Miss Walton, who has had twelve years’ 
experience in the development of audio equipment, has 
been with Cosmocord for the past 18 months. 


OBITUARY 


Sir Stanley Angwin, K.C.M.G., K.B.E., D.S.O., M.C., 
who died on April 21st, aged 75, was for eight years 
engineer-in-chief of the Post Office before being 
appointed chairman of Cable and Wireless, Ltd., on the 
Government’s acquisition of the company in 1947, He 
resigned in 1951 to become chairman of the Common- 
wealth Telecommunications Board, from which he 
retired in 1956. Sir Stanley joined the Post Office 
engineering department in 1906. “In recognition of his 
outstanding life’s work in the field of telecommunica- 
tion, both national and international,” the L.E.E. granted 
him honorary membership in 1956. Three years earlier 
he had received the Institution’s Faraday Medal. He 
was for some years a member of the Radio Research 
Board of the D.S.I.R. and was appointed chairman in 
1947. 
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Pickup Arm Design 


Requirements for Low Tracking Weight and Immunity from Vibration 


Tux following considerations arose in the course 
of the design of the 1-gm pickup described recently 
in Wireless World (April issue, p. 182). A general 
reassessment of arm design was found necessary 
since most arms now available were designed when 
tracking weights were in the region of 5 to 10 gm, 
and side thrusts (intentional and otherwise) of 
about 1 gm seem to be quite common even after 
careful levelling. 

The requirements for a suitable arm are that 
under operating conditions there should be:— 

(1) Low side thrust. Side thrust may be produced 
by (a) pivot system friction, (b) an unlevel base, 
(c) the torque resulting from the head angular 
offset and friction between the stylus and both 
plain and modulated grooves, and (d) the “ lateral ” 
inertia of the arm acted upon by any eccentricities 
in both the disc and turntable. For 1-gm tracking, 
the total side thrust should be under 0.1 gm. 

(2) Constant and correct vertical stylus force. 
This force is affected by (a) the “ vertical ” inertia 
of the arm acted upon by any warps in the disc 
and turntable, (b) friction of the “ vertical” pivot 
system and (c) stability of vertical balance. This 
stability is determined by the distribution of mass 
atove and below the vertical pivot, and any spring 
counterbalance which may be used. 

(3) Immunity from vibrations. Such vibrations 
can be internal (rumble, etc.) or external. Excitation 


Fig. | Basic principles of pickup orm construction :— (a) 
single pivot, (b) offset pivots with axle and weight 
counterbalance, and (c) offset pivots with axle and 
spring counterbalance. 
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in any direction at the stylus or pickup base or 
both together should not produce undue vertical 
or lateral pressures at the stylus tip. Internal 
excitations are limited by disc and record player 
standards, whereas external excitation varies with 
the rigidity of the user’s floor! 

(4) Facility of use. There should be no need for 
weighing machines, spirit levels, etc. 

There appears to be some scope for arm develop- 
ment to fulfil these requirements, and to this end 


i 


tm 


=—2mn— ee Bin 


si = | 


Ogm qm 


Fig. 2. Dimensions and weights in o typical single-p’vo: 
system 


the various principles of construction were reduced 
to the following:— 

(a) Single pivot (including vertical pivots directly 
over lateral) as in Fig. 1(a). 

(b) Axle and pivot (vertical pivots offset from 
lateral) as in Fig. 1(b), and 

(c) Spring counterbalance as in Fig. I(c). 
Low Side Thrust.—As a result measurements 
made on existing arms, low side thrust became the 
first consideration. It can be seen that friction 
at the lateral pivot is an almost constant minimum 
only in the case of the single-pivot — since 
extra thrust on the side of the essential axle part 
in the other two principles of construction gives 
extra friction according to the balance moment 


(1) Single pivot as in Fig. 2. 
aking moments about the pivot we have:— 
(W x 2) + (10 x oie ek OTe RS 


= 95 gm 
. Total weight on pivot 
=95 + 10+ 40 +5 


moments about the vertical pivot 
(W x 2) + (10 x 1) =(30 x 3) + (5 x 6) 
-. W = 55 gm 

-. Moment about axle 

= (55 + 10+ 30+ 5) x 2+ 

(10 x 1) 

= 210 gm-in 
*. To a first approximation, frictional force at 
— me lower end of an axle even as unusually long 
as 2-in 


2 
If » = 0.2 as before, and the axle has a diameter 
of ¢ in then, 


Side thrust at stylus = 105 x 0.2 x 


= 0.164 gm 
To this must be added the side thrust due to friction 
at the pivot at the top of the axle. If the pivot tip 
has a radius of 0.02 in then, from a calculation 
similar to that with a single pivot, 
Extra side thrust at stylus 

= (55+ 10-4 


0.02 
0.2 x — 
8 


= 0-055 gm 
.. Total side thrust at stylus 
0-22 gm 

(3) Spring counterbalance. 

This can be arranged to have the same friction 
as the single pivot by countering the moment of 
the weight about the axle by the spring torque, 
using a rearward offset of the vertical pivot (see 
Fig. 1(c)). This, of course, is for only one value 
of the tracking weight. 

The idea of using pivot friction to counter the 
side thrust caused by pickup head angular offset and 
friction between the stylus and groove was dismissed, 
since this thrust not only varies with the tracking 
weight required, but also with the recorded modula- 
tion as well as with the tracking error. It was 
thought that a considerable reduction in the side 
thrust would occur when tracking within the elastic 
limit of the record, because of reduced friction 
between the stylus and groove. 

If British Standard 1928:1955, giving the allowable 
eccentricity of discs and turntables is taken as a basis, 
it can be shown that a pickup arm tracking a micro- 
groove disc may find itself at rest occasionally. Thus 
it is clear that static as well as sliding friction must 
be taken into account in the lateral pivot. A figure of 
0.05 gm static frictional force was designed for, and 
even lower values were attained in practice. 

The worst feature of the two offset pivot systems 
is the extra necessity for levelling the arm base. If 
this is not done, the laterally unbalanced moment of 
the whole weight of the whole arm may produce a side 
thrust proportional to the sine of the angle of arm 
base tilt. Again the spring system could be elabo- 
rated to avoid this, but only conveniently for one 
value of the tracking weight. In a true self-levelling, 
single-pivot system (i.e., one in which the arm can 
freely rotate about the pivot in any direction) the side 
thrust is only equal to the actual stylus force multi- 
plied by the sine of the angle of turntable tilt. 
Considering 1-gm trackers, a 2}° tilt produces a side 
thrust of 0.044gm for a true single pivot, and 
0.044 x 4(6 x 8 + 40 x 4+ 10 x 1) = 1.2gm for 
example for the offset pivot case of Fig. 3. 


0.0625 
8 


30 +5 + 10) x 


If the effective stylus force is momentarily reduced 
by vibration or excessive modulation to less than the 
side thrust, then the stylus will ride up out of the 
groove. With an unlevelled offset system, due to the 
out-of-balance side thrust, the stylus will then skate 
with increasing momentum and destructive power 
across the record. With a true single-pivot system, 
owing to its “ self-levelling” properties, the side 
thrust due to an unlevel turntable is only proportional 
to the contact force between the stylus and groove 
and thus falls to zero if the stylus leaves the groove. 
In fact the developed pickup, which incorporates a 
true single pivot, will not skate across the record 
under the most adverse conditions even at very low 
tracking weights. 

Again consulting British Standard 1928:1955, it can 
be deduced that the combined allowable eccentricity 
of disc (0.002 in) and transcription turntable (0.001 in) 
will produce a lateral acceleration of (2” x 334 
— 60)? x 0.0015 x 2.54 = 0.045 cm/sec*,with a pro- 
portionate side thrust at the stylus tip according to 
the inertia of the arm about its lateral pivot. In this 
respect the advantage is with an offset pivot, but the 
reduction of side thrust with an offset rather than a 
single pivot is only about 30% comparatively, and 
absolutely the reduction is very small, being in this 
case only of the order of a few tenths of a milligram. 
For example, the equivalent effective head masses in 
the cases of the offset pivot of Fig. 3 and single pivot 
of Fig. 2 are 20 and 26 gm respectively, and at an 


Fig. 3 Dimensions and weights in a typical offset-pivot 
system with axle and counterweight. The distance of the 
pickup head from the lateral pivot is the same as in Fig. 2. 


acceleration of 0.045 cm/sec® these masses produce 
side thrusts of 0.9 and 1.2 mgm respectively. 
Constant Vertical Stylus Force.—It is when 
considering the constancy of the vertical force on the 
stylus as determined by the disc flatness and vertical 
inertia of the arm that the only basic advantage of the 
spring system arises. Again the gain is comparatively 
small, being only a 50% change at most, for the inertia 
can ideally only be halved by the elimination of the 
counterweight. 

A vertical offset between the disc and vertical pivot 
centre can cause friction between the stylus and 
groove to alter the stylus pressure, and an integration 
of the extra frictional irnpulses due to groove modula- 
tion can then cause temporary changes 1n the stylus 
pressure. 

The worst feature found on most arms is the 
difficulty of adjusting the pressure on fixed vertical 
pivots accurately enough to keep the pivot friction 
within a reasonable limit. Self-adjusting spring- 
loaded pivots should be used. 

Where the centre of gravity of the arm is below 
that of its vertical pivots, “weighing” of the 
stylus force may be quite inaccurate if the arm is not 
in its usual playing position. Both this and the spring 
system must be weighed at disc level. 


(Continued on page 271) 
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The proved reliability of the Brimar ‘T’ range of vaives has teen 
“built-in” as the result of experience gained from a programme of 
examination and testing. One of these tests is iliustrated. Vaives are 
placed in a rotor inside a chamber which is later evacuated. The 
rotor is then accelerated at high speed to simulate the effects 
experienced by super high speed aircraft flying at high altitudes. 
The information derived from this and other tests on vaives for special 
applications is used to improve manufacturing techniques on com- 
mercial types: which makes Brimar the obvious choice when the 
demand is for a reliable vaive. 
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Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
VALVE DIVISION: FOOTSCRAY - SIDCUP - KENT - FOOTSCRAY 3333 
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ACOStereo Type 73 
Turn-over cartridge 
for stereo, 

LP and standard 
records. 


Changer Dust Bug 

Fits most arms. 
Increases stylus life 
up to six times. 


Acos Styli 

x500 tested, 
diamond and 
sapphire, 

for all Acos and 
many other makes 
of cartridge. 


Prince igor and Princes Risborough 


Prince Igor (Borodin) can come to life in Princes Risborough (Bucks). Polovtsi 
(dances, warriors and maidens) can drop in for tea at Polzeath (Cornwall) : 
ACOStereo equipment plays a vital part in providing vivid stereo sound at 
a reasonable cost. 

ACOStereo Type 71, costing only 52s. 10d. including a diamond stylus, converts 
many popular arms to stereo. ACOStereo Type 73, for stereo, LP and stan- 
dard, is used in many leading instruments. Both types are an unqualified 
success at home and abroad. 


ACOS- ARE DOING THINGS IN STYLI 


COSMOCORD LTD WALTHAM CROSS HERTS - TEL: WALTHAM CROSS 5206 (London subscribers please dial WA, $206) 
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Immunity from Vibrations.—Let 
us consider the simplest example of 
vibration transmitted to the pickup 
base from the motor board when the 
pickup base moves vertically or 
laterally as one with the turntable 
spindle. Then, in the case of 
the spring-counterbalance system 
for vertical movement both 
offset systems for lateral movement, due to the 
unbalanced inertia of the arm, an enormously greater 
variation in the force at the stylus tip is produced than 
with a balanced single-pivot system. In a single- 
pivot system with its centre of gravity below the 
pivot as is required for stability, longitudinal move- 
ment (along the arm length) can produce small 
variations in the stylus pressure. 

If the pickup base moves while the turntable 
spindle remains fixed the advantage is with the 
unbalanced inertia systems, at least for small 
accelerations, since in a balanced system the stylus 
tends to move more with the pickup base. The 
problem of small movements of the pickup base in 
this way (for example internal vibrations) can be 
better tackled with elastic washers between the base 
and motor board. Large rotational movements of 
the base while the turntable spindle remains fixed 
hardly ever occur in practice. 

The previously discussed advantages and dis- 
advantages of the three principles of arm construction 
when acted upon by disc and turntable eccentricities 
and warps also apply to externally applied similar 
lateral and vertical motions of the turntable spindle 
relative to the pickup base. 

Thus, considering all the requirements for a 

suitable arm, the single-pivot system appears to offer 
by far the most attractive prospects, and these were 
developed as follows. 
Single-pivot System.—A true single-pivot system 
with rotational freedom in any direction is used. 
The fact that the angle of the stylus in relation to & 
tilted turntable in such a ar system might 
minutely affect the separation and balance of a 
stereophonic pickup was considered to be less 
significant than the advantage gained of more equal 
pressures on the groove walls due to the reduction of 
side thrusts. 

If the sideways balance is to be stable the arm 
must have its centre of gravity below the pivot. A 

CONNECTING WIRES 
TO PICKUP HEAD 


COUN TERWEIGHT STABILIZING 
Ww 


TO PICKUP 
HEAD 


DAMPING MEDIUM 


LIFTING 
MECHANISM 


Fig. 4 Side-view sectional sketch of part of prototype 
arm showing stabilizing damping medium, con- 
necting wires and lifting 
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Prototype arm with cartridge. 


stabilizing weight below the pivot was therefore 
added (see Fig. 4). This weight was kept to the 
minimum required to provide sufficient torsional 
inertia for a maximum Eons of 5 gm at the stylus. 
Keeping the stabilizing weight as small as possible 
also ensures the minimum possible movement from 
sideways vibration at the base. 

To absorb any such resonant motion which could 
Cone 6 es ey ne er eee oe 
retain a damping medium by capillary action and 
also to alternately push out and “suck in” the 
medium if the stabilizing weight swings from side 
to side (see Fig. 4). 

To make accurate vertical i 
to eliminate sensitivity to longitudi 
the stabilizing weight was “uncoupled” by two 
pivots for vertical movement on opposite sides of 
the single pivot. The vertical pivots were spring- 
loaded to ensure correct pressure. 

Sideways balance of the head offset is obtained 
in this design by adjustment of the lateral positions 
of the vertical pivots about the single pivot. Alterna- 
tively the pickup heads themselves could be made to 
provide sideways balance by suitable distribution of 


and adjustment problems respectively. 
If the linear offset of the arm is kept large, then due 
to the extra freedom of sideways balance, some 


single pivot. If the rotational inertia is kept as low 
as possible, then this effect will play its maximum 
part in reducing stylus pressure variations. In fact 
the developed arm can be seen to rotate if the turn- 


il 


= 
#2 


| 


considering that the compliance is usually inversely 
proportional to the tracking weight, about 40 gm 
would be required for a 5-gm tracker. Accurate 
vertical pressures are ensured by balancing the 
arm and then inserting a calibrated pellet into the 

The biggest problem was now that of the electrical 
connections. Various schemes were considered and 
rejected, and it was finally decided that a controllable 
torsion was preferable to the possibility of unseen 
foulings and erratic behaviour. Thus the connecting 
leads are brought visibly over the top of the pivot to 
an exit tube at the rear (see Fig. 4). By this arrange- 
ment, as the arm moves, the wires flex at only one 


Displaying Valve Characteristics 


point instead of two as in the more usual arrange- 
ment with the flexing portion of the wire all on the 
same side of the lateral pivot. 

A raising and lowering mechanism was thought 
desirable, and this is incorporated in the arm base 
(see Fig. 4) to lower the arm gently on to the disc. 
By altering the sideways balance, this lowering 
mechanism can be used to move the stylus between 5 
microgrooves ahead and 10 microgrooves behind its 
previous position to an accuracy of -}-3 microgrooves 
or better. 

The arm produced has a measured side thrust of 
0.02 gm and vertical friction of 0.05 gm. It should 
be eminently suitable for tracking down to 0.2 gm. 


Cathode-Ray Tube System for Presenting Anode Curves with Their Axes 


By R. G. CHRISTIAN,* A.M.Brit..R.E., Grad. 1.E.£. 


A METHOD of displaying valve characteristics on 
a single-beam cathode-ray tube has been described 
by Buckingham and Price’. The result is a trace 
representing the anode-current/anode-voltage curve 
of the valve for a given grid bias plotted on a screen 
without axes. Since valve characteristics were 
required to be demonstrated in a convincing manner 
to engineering students it was felt that the addition 


Fig. |. Basie circuit for 
generating the X and Y 


? axes for the display 


of axes was essential. A further disadvantage of the 
method referred to above was the use of both d.c. 
and a.c. to feed the valve. In the apparatus to be 
described the valve characteristic is presented in 
the same way as it would be shown on a blackboard 
during lectures, and the circuit is simple and com- 


act. 
. One beam of a dual-beam c.r.t. is used to trace 
the axes. The deflection voltage for the X axis 
is obtained by means of a half-wave rectifier so 
that the axis is only traced during one half-cycle. 
On the other half-cycle a similar half-wave rectifier, 
connected in the reverse direction, produces a half- 
wave _ which deflects the spot in the Y direc- 


tion, 
in Fig. 1. 
The valve whose characteristics are to be dis- 
played is fed by a.c. and conducts on one half-cycle 
only. The anode current produces a half-wave pulse 
across an anode resistor and this is fed to the second 
Y plate. It was found that a large anode resistor 
hell to be used in practice in order to obtain suffi- 


¢ basic circuit to produce the axes is shown 


e Liverpoo b College of Technology 
‘H. Buckingham and E. M. Price, “ Principles of Electrical 
Measurements ” (English Universities Press, 1955), page 304. 
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cient Y scan for the second beam, which traces the 
valve characteristic. The X scan, which represents 
anode voltage, is supplied by the same half-wave 
rectifier which deflects the first beam to write the 
X axis. The basic circuit for displaying the charac- 
teristics is shown in Fig. 2, from which it will be 
seen that the X plate section is the same as that in 
Fig. 1. 

It will be seen that the scan voltage used to repre- 
sent the anode voltage is, in fact, the sum of the 
voltages across both the valve and the anode resistor. 
The error is small only if the anode resistor is small, 
which is not so in this case, There would be no 
error if the anode was used as a common earth refer- 
ence but since the purpose of the circuit was to 
demonstrate the approximate shape of the valve 
characteristics it was not considered to be of im- 
portance. If accurate characteristics are required 
the X scan voltage must be that developed between 
anode and cathode of the valve. 

The circuits of Figs. 1 and 2 are combined in the 


Fig. 2. Basic circuit for obtaining the anode characteris- 
tics of the valve. 


practical circuit of Fig. 3 which also includes d.c. 
supplies to the screen and control grids of the 
pentode under test, the control-grid bias being vari- 
able in the negative direction. The screen and con- 
trol grid must be supplied by steady d.c., which 
accounts for the inclusion of the two capacitance- 
resistance smoothing circuits. This will be apparent 
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if the effect of supplying the screen grid with half- 
wave pulses is considered, since the resulting varia- 
tion in screen-grid potential would follow that in 
anode potential and a triode characteristic would 
result. 

All the supplies are obtained from a transformer 
with two simple secondaries, one for the scan and 
bias voltages, and one for the three valve heaters. 
The component values are not critical and those 
indicated happened to be available at the time. The 
valve under test is an EF36, with which it was pos- 
sible to demonstrate triode, tetrode and pentode 
curves quite satisfactorily, the change-over being 
carried out by switching. When the switches, which 
are ganged, are set to position 1, the screen grid is 
connected to anode, the suppressor grid to cathode, 
and the valve behaves as a triode. On position 2, 
both screen and suppressor grids are connected to 
the screen supply and the valve operates as a tetrode; 
while on position 3, the suppressor is connected to 
cathode and the valve operates normally as a pentode. 
The photographs show the results obtained with 
various values of grid bias and for different connec- 
tions, 

The possibility of showing a family of curves is 
interesting and is easily effected in the case of two 
curves by feeding the output from a square-wave 
generator into the control grid. The amplitude of 
the generator output controls the spacing between 
the curves, the bias control being kept operative so 
that both curves may be shifted simultaneously. 


Examples of characteristics 
produced by the apparatus: (a) 
triode, (b) pentode, (c) tetrode, 
(d) set of triode curves (e) set 
of pentode curves. 


In attempting to demonstrate more than one pen- 
tode or one tetrode curve it was found that the 
return of the trace was along a different path from 
the initial scan, producing an effect reminiscent of a 
hysteresis loop. No satisfactory explanation has so 
far been developed, neither has any attempt been 
made to overcome the difficulty, since it was felt 
that the circuit did all that was required of it, at 
least for the present. It would probably be possible, 
with suitable electronic switching, to produce more 
than two curves. Two possible methods would seem 
to be either the use of a stepped waveform applied 
to the grid or the use of an electronic switch to 
select different fixed values of grid bias. In 
the equipment described, however, no attempt 
was made to do this, since it was desired that the 
circuit should be as simple as possible. 

The families of curves shown in the photographs 
were obtained by means of multiple exposure, which, 
while suitable for recording, is of no use from the 
point of view of live demonstration, which is the 
object of the apparatus. In this connection it is 
emphasized that the only purpose of the demonstra- 
tion is to show practically and rapidly the general 
shape of the characteristics of triodes, tetrodes and 
egg and the effect of variation of control grid 

jas. 

Thanks are due to V. Attwood for carrying out 
the practical work, for incorporating some of his 
own ideas into the circuit, and for taking the photo- 
graphs. 


SCREEN AND G 
0.C. SUPPLI 
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Fig. 3. Practical circuit for display of characteristics and axes. Direct-current supplies ore included for the grids of 


the pentode test valve. 
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Feedback Amplifiers as Filters 


Application of Familiar Principles to Feedback-synthesized Filters 
By THOMAS RODDAM 


ls. the course of a study of a rather simple feed- 
back amplifier recently I found myself confronted 
by some equations which looked familiar, though 
not in this context. Generally, of course, one does 
not do very much mathematics when designing 
feedback amplifiers: at any rate, I don’t, because 
the amplitude and phase response plots, together 
with the filter «8 effect calculator, provide all the 
information needed for the usual task of making it 
flat, making it stable. As every schoolboy knows, 
quite a lot has been written on the design of particular 
feedback circuits with particular shapes of end 
characteristic but all the articles I cam remember 
are of the kind which describe a circuit for a special 
job. As some hardened readers may know, I like 
to make one lot of analysis serve as many purposes 
as possible, even though this reduces the amount I 
can write on a given topic and thus gives more hope 
to the wolf which hovers outside my door, my 
door and everyman’s. 

The general feedback amplifier is shown in its 
old familiar form in Fig. 1. As that abominable 


o 


Fig. |. The general 
feedback amplifier. 


schoolboy of Macaulay’s will point out, the gain 
of the whole system is:— 
m = w/i(l+e8) .. ei oi (1) 
We know that in a practical configartion with 
negative feedback both » and £ will have the same 
sign so we need not indulge ourselves in the academic 
practice of writing (1—.»8) and then making 8 
negative. Sooner or later we shall be taking log- 
arithms, to get ourselves into decibels, and as log 
», is the same as —log 1/», we can rewrite Eqn. 1:— 
l/p, = (1+ 28)/p = 1/n+8 oe (2) 
This very simple equation is our starting point, 
for the behaviour of 1/,, or —log (1/,) if you like, 
is the response of the feedback amplifier. As you 
see, it depénds on two factors, », or 1/p, and 8. 
Usually we say cheerfully that @ is much bigger than 
1/n, so the response is dominated by 8, but of course 
this is no longer true at the edges of the working 
range when all kinds of things may happen. In 
many applications we manage to keep this region 
well away from the band which contains our 
and then our only interest is in the stability condi- 
tions which amount, more or less, to determining 
the phase of «8 when «8 = 1. Stability is a bit 
complex than that, but it is true that usually 
we are so preoccupied with stability that we don’t 
' about the shape of the «, response in this 


Suppose now that the amplifier—we might even 
call it the »-amplifier to show that we mean the 
upper box in Fig. 1—has only one stage and it is 
completely dominated by a single shunt capacitance. 
The response will then be that of the simple network 
shown in Fig. 2. We can easily see that we have:— 

1/m = (1/m,) (1 + jwCR) 

= (1/,) (1 + jo/a,) = (fa) (+72) (3) 
where w,CR = 1 and 2 = w/a. 


Suppose, too, that § is just a constant, that the - 
network is made up of pure resistance elements. 
Then we have:— 


L/m, = Wp + B= (1/m,) (1 +jQ) + B= (1/m, + B) 

+ 92/p, 

(1/m, + 8) (1 + jQ/1 + »8) 

(I/m, + B)(L + ju/a,[1+ mf) .. © 
I have churned through the transformation in the 
string of Eqn. 4 in order to arrive at that last ex- 
pression: next time I shall leave out some of the 
steps. The final form is the product of two factors 
which we can call the gain factor (1/n, + 8) and the 
shape factor (which needs a line of its own). The 
gain factor is just what we expect and I do not 
propose to say anything more about it. The shape 
factor is rather interesting because if we write 
w,' = w, (1 + »,8) and w/w,’ = 2’ the shape factor 
becomes (1 + j2°). 

This is exactly the same form as we had for the 
basic »-amplifier in Eqn. 3, except that whereas 
for the basic amplifier the response was 3dB down 
at w = w, the new response is 3dB down at # =a,’ 
and «," = (1 + 8) = (1 + #8) (1/CR) 

It is easy to see that this sort of result should 
be expected. There is only one element, the C, 
in the whole system which can do anything to the 
frequency characteristic and the overall behaviour 
must therefore contrive to be what I find is con- 
venient to call a first-order response. This result 
also contains the information that, for a first-order 
system anyway, the use of negative feedback does 
nothing to improve, or degrade, the gain-band- 
width product. There is a straight trade of gain for 
bandwidth which does not depend on a particular 
definition of bandwidth, because the shape is un- 
altered. What is more, if you can think of a suitable 
circuit configuration, the feedback can be positive 
without altering the terms of trade. From this we 
can go on to say that if we use enough positive feed- 
back to make the gain infinite the bandwidth must 
be zero. Do you care? Well, if we replace the 
capacitance by a series inductance-capacitance pair 
and replace w by 2 = (a/a, — «,/w)w, we move 
the frequency at which we have infinite gain and 
zero bandwidth up from #»=0 to 2=0Qore =a, 
This is the basis of the simple oscillator and the 
simple Q-enhancer. 

Let us get back to the main line of our discussion 
and now consider the possibilities of second-order 
circuits. The term “ second-order circuits” is a 
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immediately, especially as it’s only an approximation, 
is when § and 1/» have the same term (1+jk~), 
although with different values of This rapidly 
reduces to a single factor, so we are back in the first- 
order class. 


and ss ie 1/C,R,, the other giving @, = 1/C,R,, 
we can see that:— 
1/ = (1/#,) (1 + jow/e@,) (1 + foo/eg) 
and therefore 
L/py = (1/mo) (1 + foo/a,) (1 + yor/ay) + B .. (6) 
We must, I am afraid, expand this and the most 
convenient form is, at first:— 
1/m, = (1/a, + B) [1 + jhkow (1/@, + 1/eg) — 
heo*/, ws}, 
where 
k = (1/m,)/(M/ne + 8) = 11 + m8) 
We may now concern ourselves only with the shape 
factor, the expression:— 
1 + jk (1/@, + 1/mg) — w*hk/ ww 
This is the simple second-order characteristic and 
if we call it S we need only devote ourselves to:— 
\S]* = 1 + { k* (Co, + @,)/@, 04)? — mn 
w* + k*w*/w,*a,* " on . 
The term in this which is of chief interest, as I 
showed in “ Filters Without Fears ’*, is the term 
in w*. If the coefficient of w* is zero we have the 
Butterworth or maximal flatness response: if it is 
negative the response is of the Tchebycheff, or 
humped, type. Readers of “ Filters Without Fears ” 
will remember that it is not always possible to make 
expressions of this form give the Tchebycheff type 
of response because the coefficient of w* may be 
obstinately positive. Here, however, we can do a 
quick check by putting », = «, = 1 so that the 
coefficient of #* becomes just 4k* — 2k = 2k(2k — 1) 
Thus if we make k = 0.5, or «1,8 = 1, we we shall get 
the neat, square Butterworth a any 
more feedback, making k < 0.5, will 
before the response falls away. 
what our experience with 
us to expect. Our 


Fig. 2. The simplest 
fi - response 

ining network 
for a forward path. 


say 1/10, or 20dB of feedback. If we also want a 
Butterworth response we can put the coefficient of 
«* equal to zero and solve for w,/#,. I have done 


*Wireless World. Vol. 60 (1954), pp. 367, 445. 561 and 603; (August 
Seprember. November and December. 
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this on a separate piece of paper, to save filling th 
page with algebra, and the result is:— 

@,/ a, = (1/k) {a—a&)+ Vv (1—2k)] -- (8) 
We also know that the response is 3dB down at some 
value of w = w, where k*w,*/w,* a," = 1 so that 

©, ay = I/kw,* ae 

The two equations, (8° end (9), enable us to fix 
the values of w, Wy. 

All this analysis, of course, applies equally well 
transformations 


Sinar cusn, tin teats tonasiaarenieendaaPaa aioe 


we. 


Fig. 3. The simplest _ 
fi 


requency - response 
determining network 
for a feedback path. 


and band-pass cases. I have been into all that before 


and the coefficient of «* will 
asymptotic 12dB/octave cut When & is small 
it is also very close to 1/n,8 a 6dB change of « 
will move the asymptotic line by a factor of 1/2, 
which is a rather large variation. Feedback ampli- 
fiers of this kind which ure designed as filters must 
therefore have the gain of the w«-amplifier held 
constant by some means. One obvious solution is 
a fair amount of feedback in each cathode or emitter 


change, moving 


also 
-off. 
and 


used up in one function it cannot play its full part 
in another. 


The other important way of introducing a second 


Fig. 3. For this the response will be:— 
Viue/Vin = JOCRAI + foCR) 
= (joo/arg)/(1 + jor/ arg). 
Migmbesitebe ¥ coo 8 can be taken as:— 
B, (jo/a,)/(1 + reo/ em) 


lip = hat (1 + jw/a@,) + 8,0ye/@,)/(1 + 
te! 

Without going into any details we can see that the 
shape of the response is going to depend on an 
expression of the form:— 

(1 + jaw — bw*)/(1 + ice). 


Fig. 4. Another first- 
order low-pass net- 
work, 


of the form we discussed immediately above, while 
the other is an ordinary first-order expression. 

I do not want to go into any more detail on 
designing these circuits because you can look up some 
specific designs in the literature, or work out your 
own problem for yourself. The really important 
thing is to go back to Eqn. 2 again:— 

1/m = 1/u + 8. 

We can reasonably guess that this will be simplest 
if all the frequency dependent factors are in the 
# term, as we discovered in the examples. Suppose, 
then, that we have:— 

1/m = (1/u,) (1 + jf) 

and immediately 
Lm, = (1/u, + 8) [1 
f,(w)/(1 + #,B)] 

When this is converted into the standard 
(1/n,* form the coefficients of #™ will contain factors 
which depend on (1+-»,8). This is of the nature of 
an interaction parameter, and, as we have seen, it 
plays an important part in fixing the shape of the 
response. If we consider a system in which the 
network of Fig. 4 is in tandem with that of Fig. 2; 
but in which a buffer amplifier is used between the 
two, the shape of the overall response will be ex- 
pressed by an expression of the form:— 

(1-+joa/w,) (1 +Je/ ag) 


} f.( w)) 


jf,(w)/(1 + #8) + 


Elements of Electrenic Circuits 


3 — Amplitude Limiting 


I. order to eliminate unwanted fluctuation in the 
peaks of a waveform, or perhaps to discriminate 
between wanted or unwanted pulses, it is often 
necessary to limit the positive or negative excursions 
of such a wave. A further possible use is the deri- 
vation of rectangular pulses from a sinusoidal input. 
A common method of achieving amplitude limiting 
is by overloading a valve amplifier so that the 
peaks of the input are cut off by the flat regions 
of the dynamic characteristics. It is, therefore, pos- 
sible to limit both the positive and the negative 
excursions by suitably biasing the amplifier. 

In grid limiting the grid-cathode portion of the 
valve is operated as a diode. Grid current flows dur- 
ing the positive half cycles of the input wave, and 
if a resistor of the correct value is inserted in 
series with the grid the major part of the positive 
excursion of the input is developed across it instead 
of between grid and cathode. The positive-going 
anode current is thereby limited, as is also, of 
course, the negative-going anode voltage. This 
action is more fully explained later. 

Simple Limiting.—As the diode provides the 
commonest example of amplitude limiting we will 
examine the simplest case first, i.c., with a sine-wave 
input. In the following circuits it is assumed that 
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This has a very limited range of shapes and at the 
best provides an extremely rounded cut-off. By 
rearranging the network elements so that the L and 
C are adjoining we know that we can get a more 
general second-order filter characteristic. The reason 
is that L and C can interchange their stored energy 
and it is this interaction between them which 
provides us with the one extra generality. In just 
the same way, in the feedback amplifier the (1+, 8) 
term represents the return to the first reactance net- 
work of energy which has passed through the 
second reactance network. One network can, as it 
were, see the other. Another way of looking at 
it is to regard it as a special form of coupling 
between the two networks. In band-pass filters 
this view gives us the possibility of three kinds of 
coupling: inductive, which falls with frequency; 
capacitive, which rises with frequency; and feed- 
back, which in its basic form is independent of 
frequency. 

The use of feedback as an energy interchange 
medium is of especial importance when the frequen- 
cies involved are low. By using feedback we store 
energy in a capacitor to return it to a capacitor; 
whereas without feedback we could only get the 
required interaction by using inductance—and 
large inductances for low frequencies are not easy 
to realise without excessive losses. 

This short survey has, I hope, been enough to 
show that the kind of response you can get from a 
feedback amplifier is the same as that you can get 
from a conventional filter and that the algebra is 
consequently the same. It is always, to my mind, 
agreeable to find that one only need do the basic 
work once. 


By J. M. PETERS, 8.Sc.cEng.), A.M.1E.E., A.M.Brit.J.R.E 
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Fig.3 


the series resistor R, is large compared with the 
resistance of the valve Rax (not Ra but Vax/I,) 
when the valve is conducting and small compared 
with the impedance of the valve when it is not. 
In Fig. 1, during the positive half cycles the voltage 
across the diode is limited. During the negative half 
cycles the voltage across R, is limited (shown dotted). 
It follows, therefore, that if we wish to limit the 
negative peaks we take our output from across 
R,. In Fig. 2 R, is shown in the cathode circuit 
of the diode as an alternative position. Fig. 3 
shows an alternative way of limiting negative peaks, 
by reversing the diode shown in Fig. 1. If we 
choose to bias the diode it will then not conduct 
until the input voltage exceeds the bias voltage; in 
other words, we have shifted the level at which the 
limiting action commences (Fig. 4). Similar reason- 
ing will show that it is possible to extend this action 
to positive peak limiting. 

Parallel Diode with Applied Square Wave.—-The 
limiting action on a square wave (Fig. 5) is similar 
to that shown for the sine wave. The loss of voltage 
during the non-conducting period of the diode is 
determined by the load current and the value of R,. 

It will be noted that the shape of the limited 
waveform is similar to the shape of an identical 
input after “clamping,” i.e., the occurrence of d.c. 
restoration. The difference lies in the action of the 
CR coupling circuit immediately preceding the in- 
put (which for clarity is not shown in Fig. 5). The 
bias produced by choosing the correct time constant 
for the associated CR circuit is a necessary part of 
the action of a “clamping” circuit device, whereas 
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in limiting 
must be 

Limiting 
coupled as 
voltages X and Y, 


Series Limiting.—Here the diode is used as a 
“biased switch” in series with the applied wave. 
As an example let us consider the action of a 
sawtooth waveform applied to the circuit in Fig. 7. 
The diode is biased to 150V while the amplitude 
of the sawtooth wave is assumed to be 300V. All 
the time the applied wave is less than 150V the diode 
is non-conducting; the “switch” is, therefore, 
“open.” When the anode voltage of the diode 
exceeds 150V the diode conducts, the “switch” is 
“closed” and the output voltage follows the input. 


Grid Limiting.—<As has been stated earlier, both 


positive and negative peak limiting can be achieved 
by driving an amplifier into the flat regions of the 
dynamic characteristic. So far as negative peak 
limiting is concerned, the point at which it occurs 
is determined by the cut-off bias and the amount 
of bias applied to the amplifier (see Fig. 8). 

To obtain positive peak limiting a large amplifier 
load resistance is necessary so that I, reaches the 
upper bend condition at relatively low grid voltage 
swings. Owing to this and to the undesirability 
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of driving the valve far into the grid current region, 
grid limiting is often resorted to for restricting the 
positive voltage excursions. 

Let us assume that a sine wave is applied to the 
circuit shown in Fig. 9. During the positive half 
cycle of input grid current I, flows and the grid- 
cathode resistance Rg. drops to a low value. As R 
is large compared with Rex when the valve is con- 
ducting, most of the applied voltage is developed 
across it (I,R) and a negligible amount across Rex. 

During the negative half cycle of input no grid 
current flows and the input is applied directly 
between grid and cathode. However, the negative 
swing drives the grid beyond cut-off. The resultant 
V. waveform is, therefore, approximately square on 
both positive and negative excursions. 
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“ BELLING-LEE” NOTES 


PARAMETERS OF DESIGN 
Some problems of sealing 
No. 6 of a series 


Towards the end of the last article 
we implied that it was relatively easy 


through it, and k 
sealed indefinitely. 
rubbers have been tried with varying 
degrees of success provided the cor- 
rect form and the most suitable 
grade have been chosen for a particular 
application, ¢.g. hi 

oil resistant, etc. 

Metallized ceramic has been used for 
quite a long time, but present designs 
are not as popular as used to 
and further development 

being carried out. 

There are several types 


raBes a4 


efficient of expansion of the glass 
and metal parts is matched. Such a 


changes of temperature, as when a 
soldering iron is applied to a centre 
conductor (1). In a matched 

the metal parts can be thin, as they 
are not under tension but it is not so 
strong mechanically as a compression 
seal. Those manufactured by us, in 
general, stand up to the 


———- 

re are two tests (a) temperature 
cycling from —65°C to +20°C then 
to 150°C and in reverse several times 
(b) thermal shock, out of freezing 
water into boiling water and in re- 
verse several times. In some cases the 
seals must withstand plunging into 
molten tin for tin-dipping. 

There is an interesting mechanical 
problem in the drawing down of 
wire or tubing to be used as a con- 
ductor through a seal. Such a wire is 
reduced many times and is scored in 
the process. Such scores are small 
grooves (2), and these may be closed 
in during subsequent reductiun 
forming mi iC pipes or 

tubes (3 and 4). us, an apparently 
selid wire can, in fact, be porous 
along its Ean poi the same prob- 
lem can occur in the walls of a tube (5). 
More about this next month. 
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We make millions of terminals in a most comprehensive range 
of types and sizes. In many cases, collar assemblies are inter- 
changeable, thus making possible a wide variety of combinations. 
Where our range— extensive as it is—does not provide for your 
particular requirements, we are always prepared to ‘make to 


measure’. 
We are specialists in components. This is no empty phrase: it 
means that we have been engaged in the design and manufacture 
of precision-made components for some thirty-five years, and at 
Enfield we devote a very great deal of our time and space to 
research, forever seeking new and better methods of production, 
whilst ensuring that every component maintains our high standard 
of performance. 


Most *‘ Belling-Lee"’ products ore covered by patents or 
registered designs or applications therefor. 
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MAKING IN MILLIONS 


35 YEARS OF ‘KNOW HOW’ 
BEHIND EVERY TERMINAL 
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Marconi in Telecommunications 


The post and 
telegraph 
authorities 
of more than 
80 countries 
use Marconi 
equipment 


COMPLETE COMMUNICATIONS SYSTEMS 
SURVEYED + PLANNED - INSTALLED > MAINTAINED 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND. 
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COMPUTER STORAGE SYSTEMS BASED ON FERRITES 


WITH RECTANGULAR HYSTERESIS LOOPS 


By W. A. COLE,* BSe 


Axy computer, whether human, mechanical, 
electro-mechanical or electronic, requires a memory, 
or storage system, in which to store the numbers 
involved in the calculation, the operations to be per- 
formed on the numbers, the intermediate answers 
and the final answers. The storage system may be 
simply a pencil and paper used by a person doing 
arithmetic; or it may consist of some combination 
of punched cards, punched tape, magnetic tape, 
magnetic drums, delay lines, cathode-ray tubes, 
valves, transistors, magnetic cores, etc., with a 
storage capacity of up to several million numerical 
digits in the case of a large scale electronic com- 
puter. 

The speed at which an electronic computer can 
complete a problem, once the required information 
and instructions have been supplied to it, is 
governed by two things: the speed at which it can 
do individual arithmetical operations, and the speed 
at which it can obtain the next piece of information 
or instruction from the store. The time taken by 
many machines to perform the addition or multi- 
plication of two numbers, each consisting of many 
digits, is measured in microseconds. It is obviously 
desirable that a machine of this speed should also 
be able to obtain information from its store in a 
few microseconds. If the access time to the store 
was even as long as a millisecond then the arith- 
metic units of the machine would spend the greater 
part of their lives waiting for something to 


Wide Applications 


Seven years ago the first magnetic ferrites to have 
substantially rectangular hysteresis loops were pro- 
duced in the U.S.A. Since then the application of 
these materials to high-speed digital storage systems 
has been so successful that there is hardly any large, 
fast, electronic computer under development any- 
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Fig. |. Method of storing information by remanent mog- 
netism in ferrite rings, (a) clockwise magnet zation and 
(b) anticlockwise magnetization. 
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A stack of 20 matrix storage planes in practical form for 
use ina computer. The capacity is 81920 digits. 


where in the world which does not incorporate a 
magnetic matrix store. The capacity of these stores 
varies from a few thousand to a few million binary 
digits, and the cycle time, that is, the time to select 
an address,t read the information stored and rewrite 
information into the address, is usually in the range 
from five to fifteen microseconds. 

In a magnetic store the individual memory cells 
consist of tiny ferrite rings of less than one-tenth 
of an inch diameter linked by an array of insulated 
enamelled wires. Each ring is capable of storing one 
digit or piece of information, but in common with 
most devices used in computers, a magnetic memory 
works with numbers expressed in the binary system. 
In the decimal system, with which everyone is 
familiar, there are ten digits, namely 0 to 9, and a 
number 4275, reading from right to left, means 
(S x 1)+(7 x 10)+(2 x 10 x 10) +(4 x 10 x 10 « 10). 
the binary system there are only two digits, 0 and 1, 
and a number ae reading from right tg left, 
means (1x1) + (02) + (1x2x2) + (1x22 2). 
This is much easier to represent, as nature provides 
many devices with two stable states but it is diffi- 
6 0 

tions. 

The ferrite rings store the information in the form 
of the remanent ion, which simply 


FIELD STRENGTH 


Fig. 2. Rectangular hysteresis loop, flux density against 
field strength, of a ferrite material. 


field is reduced to zero the flux density will decrease 
to B,. If a field of —H» is now applied there will 
be a change of flux density of (B,.+B,) and the flux 
density will be —B, when the field is removed. A 
further application of a field of —H» will produce 
a flux change of only (B,,—B,). Thus the polarity 
of the remanent magnetization can be readily deter- 
mined by measuring the change of fiux density, or 
the e.m.f. induced in an output winding on the core, 
when the core is subjected to a magnetizing pulse 
of amplitude —H,. The output voltages induced 
in the two cases are shown in Fig. 3. 

Fig. 4 shows a single binary storage cell com- 
prising a core with two windings. A digit “1” is 
written into the cell by applying a positive current 
pulse to the write/read winding. The information 
is read by applying a negative current pulse to the 
write/read winding. Since the cell is always left 
in the “0” state after a read pulse no pulse is 
required to write a further “0” into the cell. The 
reading process necessarily destroys the information 
stored in the cell; therefore it is necessary to rewrite 
the information if it is required to retain it. 

A store with a capacity of 1024 digits would 
require 1024 cores, and have 1024 inputs and 1024 
outputs, although a single common output winding 
could be used if the information were required one 
digit at a time. The selection of 1 in 1024 inputs 
is a difficult problem and the magnetic matrix store, 
as first suggested by Forrester in 1951, greatly simp- 
lifies this problem by making further use of the 
rectangular form of the hysteresis loop. 


Above: Fig. 3. Output voltages obtained ORIVE PULSE 

from a core when the polarities of wate 't 

remanent magnetization are different. ae 
write’ 

. 4. Binary storage cel! con- READ 

ferrite core with two windings. : er 


Right: 
sisting 


280 


If a ring core in the “1” state with remanent flux 
density +B,, is subjected to a magnetizing pulse of 
amplitude —H»/2 the flux density falls to B, and 
returns to B, when the pulse is removed. Repeated 
applications of pulses of —Hm/2 take the core 
around a closed minor loop and there is no further 
reduction in the remanent flux density. Thus the 
ring core has the ability to discriminate between 
pulses of amplitude H,, and H,,/2. The larger pulse 
is sufficient to change the direction of magnetization 
of the core whilst the smaller produces only a negli- 
gible change. 

Fig. 5 shows 16 rings assembled in a 4 x 4 matrix. 
Each core is threaded by one horizontal and one 
vertical wire. To switch a given core from one state 
to the other, current pulses of amplitude I/2 
corresponding to a magnetizing field of Hm/2 are 
simultaneously applied to the horizontal and vertical 
wires linking that core. The selected core is thus 
subjected to a field of H., and will be switched while 
the other cores linked by the energized wires will 
only experience a field of H»/2 and are not affected. 
The addressing problem is then reduced to selecting 
1 in 4 and 1 in 4 wires to gain access to 1 in 16 
cores. If 1024 cores are assembled in this way as a 
32 x 32 matrix, only 1 in 32 and 1 in 32 wires need 
be selected to gain access to 1 in 1024 cores. 


Output Winding 


Since only one core can be switched at one time, 
the output winding can be common to all cores. It 
takes the form of a single conductor linking all cores 
and is so arranged that the mutual inductance be- 
tween it and any drive wire approaches zero. The 
output wire is also arranged to link half the partially 
energized cores in one sense and half-in the other so 
that the small signals from these cores tend to cancel 
one another. 

It is obviously much simpler to assemble such an 
array of cores if the windings are restricted to single 
conductors rather than multi-turn windings This 
is possible if the cores are made sufficiently small so 
that the current pulses required are kept to ampli- 
tudes which can readily be obtained from valve or 
transistor circuits. The most commonly used memory 
cores have an outside diameter of 0.08in and inside 
diameter of 0.05in and are 0.02Sin thick, but during 
the last two years cores of only 0.05in outside dia- 
meter, 0.03in inside diameter and only 0.015in thick 
have become commercially available, and in many 
cases these smaller cores are more suitable for use 
with transistor drive circuits. 

The switching time T of the ferrites, that is the 
time for the reversal of the magnetic flux, is given by 
TCH», —H.)=constant, where Hw is the applied field 
and H, is the maximum field for which no switching 
occurs. For a material with an ideally rectangular 
hysteresis loop H, would be equivalent to the coer- 
cive force of the material. Under the conditions of 
use in a coincident current matrix system the value 
of Hu is limited to approximately 1.7H. so that the 
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Fig. 5. A matrix store formed by 16 cores with threaded 
vertical and horizontal wires. 


switching ume is determined by the coercive force of 
the material, and a material of high coercive force will 
give a fast switching time and vice versa. For ex- 
ample, 0.08in cores in Ferroxcube D2 material re- 
quire a drive of 700mA-turns to give a switching time 
of 1.5 microsecond and an output of 100mV per turn, 
while similar size cores in Ferroxcube D3 require 
450mA-turns to give a switching time of 2.5 micro- 
seconds and an output of 60mV. 

In many computers it is necessary to have access 
to all the digits of a number at the same time. This 
can readily be achieved by taking as many planes as 
there are digits in the numbers to be stored and con- 
necting them electrically in series as shown in Fig. 6. 
Each plane would contain as many cores as there are 
words to be stored. When a particular pair of hori- 
zontal and vertical wires is energized the core linked 
by those wires in each plane is subjected to a pulse 
sufficient to switch it. Thus to read the information 
stored in a particular set of cores linked by the hori- 
zontal wire number x, and the vertical wire number 
y, positive current pulses are applied to these two 

ires. Each matrix plane has its own output winding 
and the information stored in the selected core in 
each plane appears as a voltage on the output wire of 
the plane, a large voltage for “1” and a small voltage 
for “0”. To rewrite the information back into the 
cores the polarity of the current is reversed. 
But this alone is insufficient since it would switch all 
the cores selected to the “1” state. Each plane, 
therefore, has an additional wire which links all the 
cores in that plane in the same sense. If a pulse of 
the same amplitude but of opposite polarity to the 
writing pulses is applied to this wire in a particular 
plane for the duration of the writing pulses, the 
selected core will remain in the zero state since the 
extra pulse inhibits the switching of the core. If no 
pulse is applied to this wire during the writing pulses 
then the selected core is switched to the “1” state. 

As has been previously stated, in the coincident 
current system so far described, the signal appear- 
ing on the output wire is not only due to the f 
change in the selected core but to the flux 
in the other cores on the selected row and 
drive wires. Although the output from any 
these cores is very small, the sum of these ou 
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selected core depends upon i 
plane. 


Word Address Store 


The address matrix store used in 


word} 
EDSAC II computer constructed by the Mathe- 
matical Laboratory of Cambridge University — 


' electrical plane with as many columns as there are 


words and as many rows as there are digits per 
word, as shown in Fig. 7. Thus one word is stored 
in the cores in one column and during the reading 
process the read drive pulse is applied to the selected 
column wire and the outputs appear on the row 
wires. In this way there is no output from any 
core other than the selected cores and the output 
circuit has only to discriminate between the largest 
“0” output and the smallest “1” output from any 
core. In addition the read pulse can be larger than 
that permissible in a coincident current read system, 
resulting in a larger and faster output from the 
selected core’ To write information a half-ampli- 
tude write pulse is applied to the column wire, 
which, by itself, is too small to switch any cores. 
An additional half-amplitude write pulse is applied 
aces sin te de a ees ee vs erates 
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Fig. 6. Arrangement of matrix storage planes to give 
simultaneous access to all digits of a number. 
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Typical 32 x 32 matrix storage plane. 


to the row wires which thread those cores which are 
required to store a digit “1.” 

¢ read pulses and the half write pulses applied 
to the store column wires are obtained via biased 
switch cores arranged in the form of a matrix. Each 
switch core has an output winding linking one 
column of the store matrix. To read the informa- 
tion from a given column of the store matrix the 
bias is removed from the appropriate row and a 
pulse is applied to the selected column of the switch 
matrix which switches the selected switch core and 
induces a read pulse in its output winding. When 
the bias is re-applied the switch core returns to its 
biased state and a half write pulse is induced. 

In 1956 Rajchman of R.C.A. produced a modifi- 
cation of the core matrix store which uses ferrite 
plates 0.8in square containing 256 holes of 0.02in 
diameter. The areas of ferrite around the holes 
behave in much the same way as the separate ring 
cores of a conventional matrix store. The surface 
of the ferrite is metal-plated in such a way as to 
provide a conductor linking all the holes. This is 

uivalent to the “row winding” in the Cambridge 

niversity word address system. The plates are 
stacked one above the other and the column wind- 
ings consist of straight wires threaded vertically 
through the equivalent holes in each plate as shown 
in Fig. 8. Two holes are required for each digit 
to be stored and a third hole is used as the switch 
core. Thus a store with a capacity of 256 words, 
each of 20 digits, would require 60 plates. 

The two holes associated with one digit are 
equivalent holes in adjacent plates. The reading 

s leaves the material in the vicinity of both 

$ magnetized in the clockwise state, say. A digit 
“1” or a digit “0” is written in by applying a half- 
amplitude write pulse to the “column winding” 
threading both the holes, plus a half-amplitude write 
pulse to the plated conductor threading the upper 
hole or the lower hole respectively. Thus when the 
read pulse is applied the material around one or 
other of the holes is switched back to the clockwise 
state and the store presents an impedance which 
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does not depend upon the information stored. 
During the read process the plated conductors of 
the two plates concerned are connected in series 
opposition so that a “1” output appears as a posi- 
tive pulse and a “0” output as a negative pulse. 


High Speed System 


Quartly of Mullard Research Laboratories has 
recently produced a ferrite store with a cycle time 
of less than one microsecond. This employs two 
cores per bit, wired in a manner similar to the 
Rajchman system. In this fast store, however, the 
flux swing in the cores is limited to approximately 
50% of the possible total by limiting the duration 
of the drive pulses. The two cores used to store a 
single digit are linked in the same direction by a 
drive wire and in opposite directions by the digit 
and output wires as shown in Fig. 9. 

After a read process both cores are left in the 
same state. The main writing pulse is of large 
amplitude and fast rise time, but of short duration, 
so that the cores begin to switch rapidly, but the 
switching is incomplete. A digit pulse of the order 
of 10% of the amplitude of the drive pulse is applied 
at the same time as the writing pulse so that one 
core will undergo a larger flux change than the other. 
The reading pulse is of similar form but of opposite 
polarity to the writing pulse and returns both cores 
to their original states. The core which has experi- 
enced the larger flux change will give the larger 
output so that the polarity of the resultant signal 
appearing on the output wire will depend upon the 
polarity of the previously applied digit pulse. 

Experiments have shown that a cycle time of less 
than one microsecond is possible using 0.05in dia- 
meter cores in a low coercive force ferrite, with 
writing pulses of approximately 500mA-turns and 
0.1 microsecond duration. 

To sum up, magnetic matrix storage systems have 
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the following advantages over most other forms of 
storage devices:— 

1. Very short access time. 

2. Information stored in any position in the store 
is available in the same short time. 

3. Long life. 

4. No mo parts 

5. Information stored indefinitely. 

6. No regeneration of information required. 

7. No energy required except to insert or extract 
information. 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Long Distance V.H.F. Reception 


I AM not surprised that Mr. Terry (May issue) obtains 
more frequent sporadic-E pro} tion in Tangier than 
we do at Tatsfie I would ¢ os have expected this, 
but the fact that his oa year was 1957 is more difficult 
to explain. Also, over the shorter distance paths > 
the order of 1,500 km or less, there is 

deciding whether the mode of pr tion is poe Oe 
or tropospheric. In v.hf. Band nd EI. it is assumed that 
reception must invariably be by the tropospheric mode 
since the highest critical frequency for sporadic-E 
seems too low for the refraction of signals as high as 


90 Mc/s. 
Tatsfield. H. V. GRIFFITHS. 


Masers and Caesium Resonators 


“CATHODE RAY” ap to be keen on rhymes. 
How does he like the following? 

In March, seven seven nought was taught, 

It used to end in eight three nought. 

And when a caesium beam is bent 


It’s by magnetic gradient. 
Hessawendhadiill F. G. CLIFFORD. 


The author replies: 
Not being in a poetic mood I will prosily thank Mr. 
Clifford for pointing out the revised figure for the 
of the caesium clock. His specifying of it 
figures reminds me of the a 


cation at pay Poe 2 the N.C.O. demanded of the new 
recruit: “Last three?” He received the proud reply: 
“Ted, Margie and Baby!” 

Since my account of the magnetic deflection of the 
caesium beam was not precise, it is as well to have Mr. 
Clifford’s reminder that it is the non-uniformity of the 
field that deflects the atoms. 

“CATHODE RAY.” 


Printed Circuits 


LAYING aside for the moment all reference to the 
difficulty of tracing circuits and identifying components, 
it seems to me that most correspondents have missed 
the most vital factor in connection with these gadgets. 


the goats. Thee we cundin te Gn te ae 
market, using PC boards, which give very little trouble 
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with the PC boards themselves: a shining example of 
these is Westinghouse: so far, in years, not a 
single case of true PC defects. On the other hand, 
two of our very largest manufacturers (who shall be 
nameless because I Son't want to open an 
which tick!) persist in oo PC assembli 
to me, are entirely too chea i 
board itself is quite thin, and very 
very thin. This leads to the inevitable yt 
culties; the semi-rigid mounting of the boards causes 
breakage, and the hair is then firmly deposited in the 
butter, as far as the serviceman is concerned. 

So, insofar as the serviceman is concerned, one — 
objection could be overcome by making the boards “ 
a little bit better,” as one of our more aaneioee "TN 
commercials puts it. If the Persp: technician were 
fairly certain that he had only “ ” part-failures to 
cope with he would not view the apparatus with such a 
jaundiced eye. 

Mena, JACK DARR. 

Arkansas, U.S.A. 


Inexpensive Photographic Timer 
Hf SHOULD like to suggest one or two improvements to 
r. J. H. with photographic timer (p. 385, oo 


i self-interruption. 
This fault is easily corrected by using a switch for 
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reduced to sem nv en at which point the relay operates. The 

least vibration, under these low-pressure conditions can 
result im serious burning of the contacts as well as 
modifying the lamp output. 

A better arrangement is to employ a make contact 
of RL to operate a relief relay on a local circuit, the 
latter relay carrying a normally closed contact suited 
to the load it serves, the contacts being preferably of 
Elkomite or similar material. 

Although the type of relay used for RL, is not speci- 
fied im the description, its winding resistance leads me 
to think that it is probably one of the Siemen’s high- 
Ree op available on the surplus market. 

is admirable for use in this way if a 

=" added as described above, the high-speed 

being easily adjustable to operate on 3.5mA as 

its pay: Besar test operate figure is about 4.5mA. Its con- 

tacts, however, though of platinum, are not insulated 

for mains voltage and the relief relay should preferably 
be chosen for a lower voltage. 

If a small transformer is used to supply 12.6 volts for 
the valve heater, this supply could be used for operating 
the relief relay with a simple 4-plate selenium bridge 

New Barnet, Herts H. d ASSIS FONSECA. 
The author replies: 

Mr. H. d’Assis Fonseca’s suggestion for modification 
of the “focus” switching arrangements is excellent and 
there is no reason why this should not be used. In 

however, the conditions under which relay 
can occur are seldom realized, as the controls 
are set to a definite value during use. 

The Siemens high-speed relay mentioned has in fact 
been used with the contacts directly connected to the 
mains and a rs to withstand the ordeal satisfactorily; 

1 mo deterioration of the contacts has occurred over a 
period of two years’ use. A back-up relay (as men- 
tioned in the original article) would obviously increase 

‘contact life, but at the expense of the simplicity 

| achieved in the original circuit. J. H. JOWETT. 
TV Test Programmes 
CANNOT the B.B.C. be prevailed upon to show “ Test 
Card C” throughout their television test transmissions 
instead of interspersing tantalizingly brief glimpses of 
it between what appear to be someone’s holiday snap- 


Many of those ppmaet at the 1959 Conference in April 


3 3. Leigh, Hoddesdon, organized by the National 
ederation of Gramophone Societies, took part in the 

first gathering 21 years ago, as the chairman, Mr. W. W. 
Johnson, reminded his audience at the one session. 
The visitors had little time to relax as, from the 
Friday evening until the Sunday night, 11 sessions were 
ed by some eminent names in the audio world, 

in addition to excellent record recitals by the four com- 
panies, EMI, Decca, Philips and DGG. Always sure of 
a warm ae the president, Sir Adrian Boult, who 
had. just celebrated his 70th birthday, answered musical 
——s informally for two hours to the delight of his 


A welcome innovation at this year’s Conference was 
an exhibition illustrating the history of recorded music 
i s to the advent of electrical recording 
» presented by Frank Morgan and G. Frow 
and other members of the Dulwich and Forest Hill 
Gramophone Society. Altogether 25 veteran machines 
were exhibited and in most cases demonstrated. The 
technical _highlig ht of the week-end was the dari 
H. Hugh Brittain, with colleagues 
the mane Eocene Laboratories, in which he juxta- 
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shots (which are useless for setting-up purposes)? Per- 
haps things are better during the week: my experience 
is confined to Saturday mornings. 

One wonders whether there is any supervision of 
what is transmitted during these periods, as recently a 
caption announcing a sterecophonic transmission was 
kept on the screen for several minutes after the stereo- 
phonic experiment had ceased. 

Incidentally, the pernicious practice of showing 
pictures instead of the test card has now spread to the 
L.T.A. Is this a further ramification of the plot (exposed 
by L. W. Turner in your last issue) to drive service 


technicians mad? 
Surbiton, Surrey E. MANSFIELD 


All-purpose Receivers? 


IS it not neglectful of television manufacturers not to 
provide “pickup” and “extension loudspeaker” 
sockets on the combined TV/v.h-f. receivers they now 
produce? Such a set may well be the only source of 
radio and a.f. amplification (e.g., for record turntables) 
in some homes, and it is asking rather too much of 
the customer to buy a costly sdaidenanm-anlie set, 
only to find that he has also to buy another small 
radio or a.f. amplifier in order to enjoy his records or 
recording facilities. Lots of a.c./d.c. radio sets have 
these facilities provided, so why not a.c./d.c. television/ 
radio raceivers as well. 
Paisley. 


Mc/s and Mc/ms 


I DO have objections to the unwieldy abbreviation 
Mc/ms for 1000 Mc/s, proposed by “Free Grid” in 
your February issue. 

Isn’t there an internationally agreed abbreviation for 
1000? That is “k”, so that the abbreviation would be 
kMc/s, that is kilomegacycles per second instead of 
megacycies per millisecond. 

More than that, if the British would use the equally 
internationally agreed (was it at Scheveningen in 1935?) 
abbreviation Hz for c/s, 1000 Mc/s would simply be- 
come kMHz. 

Voice crying in the wilderness, however! The posi- 
tion of the British in the matter of measure units is 


quite hopeless ! 
Rome, Italy. ALDO SUGLIA. 


J. D. HAWORTH. 


posed “live” music with its reproduced counterpart. 
A_ specially composed “Sonata” by Eric Hughes 
(G.E.C.) for a drums, flute, clarinet and double- 
bass, was performed in front of the large audience, faced 
by two widely separated “Periphonic” loudspeaker 
enclosures (fitted with metal-cone bass units and two 

“Presence” units). The playback (from a Brenell 
deck) was started in synchronism with the performing 
musicians and then, one by one, in the manner of the 
players in the famous Haydn “Farewell” Symphony, 
they dropped out, to be replaced Ly their previously 
recorded tape facsimiles substantially without any 
significant change in the quality or continuity. From a 
central listening position, at one point, the image of 
the drums did seem to wander slightly, which Mr. 
Brittain explained was caused by an inadvertent change 
in the level of one of the recording microphones. The 
original recording was made by Allen Stagg, of I.B.C. 
Studios, London. 

The many problems encountered (from corr apes 
mains voltage to obtain correct pitch on playback 
locating the s ers in the room) can easily be appre- 
ciated, and Mr. Brittain is to be congratulated on this 
unusual demonstration.—D. W. A. 
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Aspects of design 


This is the twelfth of a series of special features dealing with advanced problems in television 
and radio circuit design to be published by Siemens Edison Swan. The Ediswan Mazda 
Applications Laboratory will be pleased to deal with any questions arising from this or other 
articles, the thirteenth of which will appear in the July 1959 issue. 
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ZERO SIGNAL BIAS CONDITIONS 
The cathode bias voltage should be 
zero grid signal, the anode current is low. 
should, however, not be down in the very curved part 
anode current/grid voltage characteristics or i 

the synchronising pulse i will 
to become more pronounced during the life 
valve types such as the Ediswan Mazda 6F2 
a zero signa) anode current of 4-5 mA is 
Unless some of this bias is 
than cathode current feedback, gain of the 
be very low. The usual method is to drain current 
H.T. supply through a resistance, R,, compromising 
the same value as the cathode current. This retains a 
resistance, R,, large enough to use conveniently for H. 
pensation and does not require an expensive component 


CATHODE RAY TUBE DRIVE : 
During the life of a cathode ray tube, i i 

fall until it is necessary to drive it to near 

grid and cathode to obtain i 
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NEW HIGH SLOPE R.F. PENTODE 


EDISWAN MAZDA 6F23 


For a.c. or a.c./d.c. Television Receivers. 

The 6F23 has similar characteristics to the 30F5 and can be used, 

for example, as an amplifier in sound I.F., vision I.F. and video 
stages and as a meyer ty } pulse separator. The 6F23 has the 

Salacues of having a 6.3 V, 0.3 A heater. 


Tentative Ratings and Characteristics 


MAXIMUM DESIGN CENTRE RATINGS 

Anode Dissipation (watts) 

Dissipation (watts) 

Anode Voltage (volts) 

Screen Voltage (volts) 

Heater to Cathode Voltage 

volts r.m.s.) Vn k(max) r.m.s. 200** 

ith a grid to cathode circuit resistance not exceeding 

10,000 ne. 

**Measured from cathode to higher potential heater pin. 
INTER-ELECTRODE CAPACITANCES (pF)+ 

Grid 1 to Earth Cin 0 

Anode to Earth Cout 3.7 

Grid 1 to Anode Cgl-s 0.007 

tMeasured in fully shielded jig, without can. | ov 
MAXIMUM DIMENSIONS (mm) be 
5 | | 


ANODE CURRENT Vg,=170V —<——emme 
—+— ANODE CURRENT Vg,=190V = = = — 
SCREEN CURRENT Vg,=!70V === <= 


| 


Vg.= —t-0V 
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TYPICAL OPERATION 
Anode Voltage (volts) 
Screen Voltage (volts) 
Self Bias Resistance (ohms) 


Inner Amplification Factor 
Equivalent Grid Noise Resistance 
(ohms 


) 
Input Loss at 38 Mc/s (ohms) 
Input Capacity Working (pF) 


in Input Capacity produced 
mer. valve to cut-off (oF) 
ae el erit (Valve only) (Mc/s) 


re of Merit hive and 
Cane ( c/s) Vg,=—-30V 
*The two cathodes strapped and joined directly to a. ee 
4 Measured at 38 Mc/s. : Vg, =—1-9V 
pngeeRoRE capacity with holder capacity balanced out. | i 
x 108 * . —* : 100 200 300 

tGiven by T= _ See “‘Aspects of Design” Article 1 for ANODE VOLTAGS—VOLTS 


further details. 
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MUTUAL CONDUCTANCE—MILLIAMPS PER VOLT 
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GRID VOLTAGE—VOLTS 
SIEMENS EDISON SWAN LIMITED 4x 4.£.1. Company EF DI SWAN 
Technical Service Department, 155 Charing Cross Rd., London, W.C.2. 


Telephone: G 8660. Telegrams: Sieswan, Westcent, London. MAZDA CRC 15/39 


LOOKING OVER OUR NEIGHBOURS’ 


W E electronicians (have the Americans thought 
of that one?) don’t usually admit being impressed by 
the work of heavy old civil engineers, but we can 
hardly fail to admire the precision with which their 
steelwork leaps forth simultaneously from each side 
of some savage African gorge and meets in the 
middie without any embarrassing gap or misalign- 
ment. Much more remarkable is the corresponding 
feat performed in the bowels of the Alps, miles from 
the sight of their colleagues tunnelling from the 
other side. But it ought not to go unnoticed that radio 
engineers, who have been steadily working in one 
direction towards higher frequencies, are now making 
contact with physicists working in the opposite dir- 
ection from visible towards longer wavelengths. 
The familiar spectrum diagrams displaying all known 
varieties of electromagnetic radiation (Fig. 1) have 
for long go a B re wae shrinking gap between 

“radio waves” “infra-red.” This gap may now 
be said to have ened closed. 


Generating Signals 


The meeting-point or boundary is a little vague. 
For one thing, is there a natural distinction between 
the two approaches? The difference between a radio 
engineer and a physicist gets less and less every day. 
But perhaps a distinction may be found in the ways 
in which they generate their “ signals.” Both of them, 
of course, cause their currents or radiation by making 
electrons vibrate at the frequencies concerned. The 
traditional method of the radio engineer is to produce 
continuous oscillation by some kind of positive feed- 
back in a circuit. Before it is modulated it usually 
works on a single definite frequency. The limit to 
the frequency that can be generated is set by diffi- 
culties connected with the wavelength being small 
compared with any reasonable circuit structure. The 
highest radio frequency I have come across so far is 
390 Gc/s (=390 kMc/s), corresponding to a wave- 
length of 0-77 mm, obtained as a harmonic from a 
23 Gc/s klystron oscillator. There are now klys- 
trons available working at up to 75 Gc/s funda- 
mental, and at least one firm offers waveguide 
“plumbing” for 140 Gc/s (A=2-15 mm). The prac- 
tical limit would seem to be in the region of 1 mm 


By “CATHODE RAY” 


FENCE 


(300 Gc/s). ———— the highest frequencies 
officially classified by radio engineers are “ extremely 
high frequencies ” (e.h.f.), from 30 Gce/s to 300 Ge/s, 
corresponding to wavelengths of 10 mm to lmm. 

The physicist, on the other hand, doesn’t bother 
about circuits, but sets atoms and electrons vibrating 
by direct application of energy, usually heat. So 
generally the resulting oscillations are not executed 
in step, with the military precision contrived by the 
engineer (and termed by him “coherence ”) but are 
more like an undisciplined rabble. Sometimes they 
do at least keep to a nearly equal rate—as for example 
in a neon tube, where a particular energy transition 
is stimulated in the gas atoms—but often even the 
frequency is random, as in a hot filament, which 
radiates energy over a very wide band of frequencies, 
with only a blunt maximum somewhere, depending 
on the temperature. 

Here we come once again to the inevitable fact 
that the sizes of the parcels in which energy is 
handed out and taken in are fixed by the quantum 
relationship, which says that they are directly pro- 
portional to frequency hp 
in which E signifies the size of energy parcel or 
quantum (in electron-volts), f is the frequency in c/s, 
and h (Planck’s constant) is 41310"'*. As we have 
seen recently, at the frequencies of visible light this 
works out at several electron-volts per quantum, and 
even over the whole infra-red band known to photo- 
graphers it is more than leV; but at the frequency of 
1 mm wavelength (300 Gce/ ¢) it is little more than 1 
electron-millivolt, and at what we look on as the 
very high frequency limit of 300Mc/s it is about 1 
electron-microvolt. So the physicist’s problem in 
moving towards this (to him) unfamiliar territory is 
the difficulty in detecting such feeble lumps of 
energy, and distinguishing them from the general 
background generated by room temperature. At this 
year’s Physical Society’s Exhibition the R:R.E. de- 
monstrated apparatus at wavelengths as long 
as 0-11 mm, which was to be something 
rather special. 

The two traditions meet in the maser (see the April 
issue) which is remarkable in taming molecular 
energy transitions and bringing them under the dis- 
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cipline of the engineer, who trains them to amplify, 
and even to maintain continuous oscillation by posi- 
tive feedback. 

It looks as if we practitioners in electronics (if you 
prefer a more genteel British title) will have to be 
seeing a lot more of the physicists’ point of view. 
We have been seeing quite a lot of it already if we 
have troubled to look into what goes on inside crystal 
diodes and transistors. Even if we have no intention 
of crossing over their boundary into the infra-red it 
will do us no harm to take a look at that neighbour- 
ing territory. 

First, we shall have to consider nomenclature. The 
physicists’ unit of wavelength, the micron, is denoted 
by the symbol—oh dear, yes!—y». Being equal to 
0.001mm, as regards magnitude it is quite convenient 
for the infra-red band, which begins at about 0.75 
and ends (if my arbitrary Imm is accepted) at 1,000. 
But as we already use » for at least three things it is 
not the happiest choice for us. Méillimetres are too 
large, and angstroms are too small. I doubt whether 
frequencies in MMc/s will be popular with physi- 
cists, but frequencies do at least have the merit of 
being unambiguous (provided that one is not travel- 
ling at high speed relative to the source of the waves), 
whereas wavelength depends largely on what the 
waves are travelling through. 

And what will our authorities do who have, to date, 
ordained the use of the terms v.hf. (very high fre- 
quencies), u.h.f. (ultra high frequencies), s.h.f. (super 
high frequencies) and e.h.f. (extremely high frequen. 
cies)? Seeing that the next step breaks through into 
the infra-red, and “infra-red” means “not quite 
red” or “reddish,” and “ruddy” is defined as “ red- 
dish,” there may perhaps be something to be said for 
r.h.f. (ruddy high frequencies). 

The whole infra-red band stretches from our own 
boundary, say Imm or 1,000# or 300 Gc/s or 0.3 
MMc/s, to a frequency rather more than a thou- 
sand times greater—0.75« or 400 MMc/s, where 
visible light begins at the red end (Fig. 2). 
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Fig. 2. Enlarged view of the part of Fig. | concerned with 
the infra-red band and its neighbours. 


Historically one must begin at that (to us) far end. 
Sir William Herschel, the famous astronomer, in- 
igated it 160 years ago and found that the 
invisible rays from the sun, beyond the red end of the 
light spectrum, were even more effective in heating 
than any of the visible ones. His detectors were 
pretty crude by present standards—just ordinary 
thermometers. Since then, the story has been very 
largely a search for better detectors. The problem 
of signal generators, which has always been so 
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present with radio engineers, hardly arose at first, 
since any hot body will do. However, we may be a 
bit hazy about this part of it, so let us begin there. 

Everything above the absolute zero of temperature 
(—273°C or 0°K) has its atoms and their component 
parts in a state of vibration, the intensity of which 
increases with the temperature. Any movement of 
mass means mechanical energy. This is obvious if 
the mass is something visibly large that hits us, but 
if it is of only atomic size we don’t feel it in the same 
way. If, however, the atomic vibration of something 
we touch is enough to impart such strong vibrations 
to our skin and underlying flesh that physical and 
chemical changes (i.e., rearrangements of the atomic 
structure) are caused therein, we rapidly withdraw 
the affected part, remarking (possibly with embellish- 
ments) that that thing is hot. 

Not only does heat increase the intensity of vibra- 
tion (temperature) of cooler things in contact; it 
radiates heat energy to the surroundings, even across 
empty space. If other things in the room are cooler, 
it receives less radiation from them than it gives out, 
so its temperature falls and theirs rises, until all are 
at the same temperature—unless, of course, heat is 
being generated somewhere by release of energy, say 
by the atomic rearrangements we call burning. 


Temperature Frequencies 


A very.important question is how the intensity of 
heat radiation varies with frequency. In practical 
situations it is nearly always complicated by some 
degree of selectivity; for instance, a glass window 
acts as a filter by passing the higher heat frequencies 
but not the very low ones now being explored; and 
the gases in the atmosphere absorb radiation at cer- 
tain frequencies with quite sharp selectivity. So for 
basic study one assumes complete absence of selec- 
tivity, in what is called “black-body” radiation 
(because it would happen with a theoretically perfect 
black surface). 

Using statistical methods of calculation—the only 
way possible with systems containing such unimagin- 
able numbers of moving parts—the physicists calcu- 
lated how radiation f:om a black body at a given 
temperature would be distributed as regards fre- 
quency. Unfortunately, the differences between the 
calculation and the results of actual experiments were 
too great to laugh off as “experimental error,” and 
it was not until 60 years ago when Planck put for- 
ward his revolutionary quantum theory that the two 
could be reconciled. Fig. 3 shows a few calculated 
frequency characteristics for different temperatures, 
which are well supported by experiment. 

One important feature of these curves is that 
maximum energy is radiated at a frequency which is 
directly proportional to the temperature*. Another 
is that a higher temperature gives more radiation— 
very much more!—at all frequencies. 

So you can see the difficulty in generating a strong 
signal at very low infra-red frequencies. If the tem- 
perature is lowered to place the maximum there, the 
intensity is too weak to be any good at all. For 
example, for our 1-mm waves the temperature for 
peak signal would be 3°K, or —270°C! The out- 
put here is negligible and would be entirely buried 
under interference from surroundings at higher 
temperatures. Raising the temperature brings the 


ad The peak frequency in MMc/s is approximately one-tenth the 
temperature in “K (= °C+ 273) 
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peak farther away, but it does nevertheless increase 
the low-frequency strength, though very slightly for 
an enormous increase total energy output. At 
2,000°K (a bright white heat) the intensity at Imm 
is eight thousand million times less than at the peak 
wavelength (0.00144 mm). 

All this applies to the theoretical entirely aperiodic 
black (?) body. In practical radiators the frequency 
characteristic is modified. For low infra-red fre- 
quencies (below 15 MMc/s) a favoured source is a 
heated silicon carbide rod called a Glowbar. An- 
other much used “signal generator” is the formerly 
famous Welsbach gas mantle, which emits strongly 
in the low-frequency infra-red as well as in the 
visible band. 

That glass lenses are effective for infra-red radia- 
tion from the sun was seen by us all at an early age 
when we used them to set fire to pieces of paper or 
to make our unsuspecting neighbour in school jump 
and attract the unfavourable notice of the teacher. 
But their transparency extends to less than four times 
the longest visible wavelength. Beyond that, crystals 
of such halogen compounds as common salt are effec- 
tive; but below 10 MMc/s there is a band where 
no materials are sufficiently transparent for (say) 
spectroscopes, and mirrors and gratings have to be 
substituted for lenses and prisms. 

Coming to detectors, we realize that for serious 
scientific work our jumping schoolmate lacked both 
sensitivity and precision. Even Herschel’s thermo- 
meters were limited to the near-visible infra-red, by 
opacity of the glass and poor sensitivity. Both these 
types of detector are examples of one of the two 
fundamental classes—thermodetectors, as distinct 
from photodetectors. That is to say, their indica- 
tions depend on some indirect result of the heat, 
such as muscular or vocal activity, or thermal expan- 
sion. One has to wait until the detector material 
has heated up for such indications to occur, so even 
if the material to be heated is made very small it 
can hardly be expected to respond within micro- 
seconds—as is sometimes desirable. 

On the other hand thermodetectors are not in- 
herently frequency-selective, so can be used through- 
out the band, provided they are sensitive enough to 
respond to the weak low-frequency end, and are 
not limited by features such as glass. 


Thermodetector Principles 
After thermometers came the first really effective 


thermodetector—the oapma fg still, in greatly 
improved form, much used. early thermo- 
couples were just junctions between metals, which, 
when heated, give rise to a small emf. Modern 
thermocouples are made from special semiconductor 
alloys and can detect as little as 0.0001 microwatt 
per square millimetre of absorbing surface. 

An alternative is the bolometer, which responds 
to heat by varying its resistance. Bolometers origin- 
ally used very fine metal wire, but nowadays the 
thermistor with its vastly greater temperature 
coefficient is far more sensitive, and faster in 
response. 

A more recent thermodetector (second world war) 
is the Galay call, Se WAS BeSent copents 6 ane 
volume of gas, causing movement which is mechanic- 
ally magnified. Rather surprisingly, this is quite 
sensitive and quicker in response (a few milli- 
seconds). 
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causes a thin film of oil to evaporate, and the 
changes in thickness are shown up by an optical 
device. Although not so sensitive, it has the advan- 
tage that the distribution of heat over a surface can 
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Fig. 3. Distribution of heat radiation as regards fi A 
from 2 perfectly aperiodic rediewr (°*bleck body"), at 
three different temperatures. 


detector. 
the energy of the photons is exactly proportional 
to the frequency, and electrons usually need a certain 
minimum injection of energy for an 


However, b filters 
out the visible light—more NA oy 


be applied to picture-making. If an infra-red image 
is shone on to an emissive surface, and the emitted 
electrons are drawn forward by a positive-going 
field, at the same time being kept in formation by 
suitable focusing fields, they can be projected on to 
a fluorescent screen with sufficient violence to make 
it glow, thereby reproducing the picture visibly. 
The difference between this image converter (as it 
is called) and a television tube is that all the screen 
is being bombarded all the time, instead of sequen- 
tially by a fine beam of electrons. The technique 
had obvious uses during the war for “seeing in the 
dark,” and there are also scientific applications. 


Semiconductor Cells 


The other kinds of photoelectric cells—photo- 
voltaic and photoconductive—don’t lend themselves 
to simultaneous picture formation, but only detec- 
tion; on the other hand some of them work to con- 
siderably lower frequencies, though nothing like as 
far as the thermodetectors, which (with an excep- 
tion to be noted later) are the only kinds available 
for two out of the three infra-red frequency decades. 
The interesting thing about them from our point of 
view is that they make use of semiconductors. 

Of the two kinds, the photovoltaic have not so far 
proved themselves very useful, so I will mention 
only photoconductive types. 

Most of them use semiconductor compounds, 
which are less familiar to students of transistors than 
the semiconductor elements, germanium and silicon. 
Here again the second war was a great stimulus to 
development. The German “lightspeaker” used 
thallium sulphide cells to receive a speech-modu- 
lated infra-red beam for secret communications. In 
another field of application, competition was keen to 
increase the sensitivity of detectors, with the object 
of locating the enemy’s aircraft (by the heat of its 
engines) before he located yours. 

ther compounds used are the sulphide, selenide 
and telluride of lead. Some of them are extra- 
ordinarily sensitive, and also quick acting—e.g., less 
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than 100 microseconds. A commercial lead sulphide 
cell, without benefit of concentrating or focusing 
devices, or cooling for the cell, is said to detect the 
heat from an ordinary soldering iron at 100 yards. 
For the highest sensitivity, however, cooling by 
liquid air or even liquid helium is needed; the idea 
being to reduce self-generated noise. With a suit- 
able mirror the range from the same source can be 
increased to about 10 miles. 

And now we have indium antimonide, which is 
less sensitive but far faster. 

The low frequency limits of these are all higher 
than 36 MMc/s. If, however, we can remember 
our basic transistor physics we will know that the 
usual intentional impurities in germanium and sili- 
con provide very small energy gaps—about 0.01 
electron-volt, corresponding to quanta with a radia- 
tion frequency as low as 2.4 MMc/s or wavelength 
0.125 mm. It is because the heat energy of the 
surroundings at ordinary temperatures is sufficient 
to excite nearly all the impurity electrons that tran- 
sistor materials conduct. ‘That state of affairs would 
obviously be no use for detecting infra-red radiation, 
any more than a coconut shy would be a fair test 
of marksmanship if all the coconuts had already been 
knocked off by swarms of small boys. So the detec- 
tor material has to be cooled to a temperature at 
which most of the impurity electrons are unexcited, 
by keeping it in liquid helium—say 4°K. 

Although r.h.f. can certainly be used for com- 
munication (and radar), as we have seen, perhaps 
the most important applications are in research 
concerning molecular structure, by infra-red spec- 
troscopy. That is far too big a subject to embark 
on at this stage, and anyway rather off our beat, but 
perhaps if the maser is still in mind (April issue) it 
will give just a little clue to the sort of thing. 

If anyone wants to know a lot more about all this, 
I can recommend the script of the Kelvin lecture 
on the subject by Dr. G. B. B. M. Sutherland (to 
whom I am indebted for much of the foregoing in- 
formation), published in Proc. I.B.E., Part B, July 
1958. 
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Sticking our necks out? 


G.E.C, announce maximum junction temperature uprating to 85°C for 

their audio transistors. We know this claim isn’t too tall because we have 
sound reasons for making it. Recently our manufacturing techniques have been 
improved to the extent that life tests show that we can now quote an 85°C 
continuous working maximum junction temperature for G.E.C. germanium 
audio transistors. As a result of this the already high maximum collector 
dissipation ratings have been increased even further. These new ratings, 
coupled with the typical alpha cut-off frequencies of about 1Mc/s, 

make the G.E.C. range of audio transistors unique. 
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Maximum noise Maximum collector dissipation 
factor = 5dB dissipation at 45°C=800mW 
(f= ikc/s, Rs= 500M at 45°C=—200mW at 55°C—600mW 
Vco= —2V, le~0.5mA) at 55°C—150mW (on 3° x3" cooling fin) 
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SIMPLE...PRACTICAL...FASCINATING.»« 
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successful operation in the U.S.A. and in Europe— LOTS OF INSTRUCTIVE 


yy ag om 3 nome cating in Soren 
now roduce y an entirely new Britis 
training organisation. EXPERIMENTC AT. HOME! 


AT LAST—a comprehensive and simple way ot 
learning—by practical means—the basic principles 
of radio and electronics, with a minimum of theory. 


YOU LEARN BY BUILDING actual equipment with 

the components and parts which we send you. Power supply 
You advance by simple steps using high quality «circuits 
equipment and performing a whole series of 

interesti and instructive experiments. No 
mathematics! 


INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly 
how radio works in a practical and interesting 
manner. You really have fun whilst learning! 
And you end by possessing a first rate piece of 
home equipment with the full knowledge of how 
it operates and—very important—how to service 
and maintain it afterwards. A full library of 
magnificent illustrated textbooks is included with 
the courses. 


IN FACT, for the ‘‘Do-it-Yourself”’ enthusiast, the 
hobbyist, or those wanting help with their radio 
career training or to set up their own full or part- Amplifier, 
time servicing business—then this new and ates >a 4 iS 
exciting instructional system is exactly what is em ee 
needed, and it can all be provided at very moderate = 

cost. for rll detail available. Post the coupon 

now, Ra 1 details. There is no obligation of 
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the Phonetician 


Speech Analysis and Synthesis 


By H. J. F. CRABBE 


M ODERN experimental phonetics is rapidly be- 
coming an all-embracing subject which endeavours to 
comprehend the working of the human speech mech- 
anism as a whole. Speech is an immensely com- 
plex phenomenon, involving linguistics, mental pro- 
cesses both conscious and unconscious, brain, 
nervous system, vocal tract, sound waves, and the 
hearing and understanding mechanism of the 
listener. The attempt to understand the nature of 
speech in this dynamic sense involves much re- 
search and some controversy, and it is becoming 
increasingly useful to construct electronic models 
of parts of the speech mechanism. Also the in- 
vestigation of the acoustical aspects of speech in- 
volves a variety of electrical measuring instruments. 

As a result, a stranger, coming by chance into a 
modern phonetics laboratory, might be forgiven for 
thinking himself in a department of physics or elec- 
trical engineering. Gramophones and tape recorders, 
still the everyday tools of the phonetician, are aug- 
mented by a range of electronic apparatus of con- 
siderable complexity. It is the purpose of this 
article to describe some of the devices and tech- 
niques used in this field, from the point of view of 
the electronic technician. 

Nature of the Vocal Mechanism.—One of the 
more limited aims of the phonetician is to achieve 
a more detailed understanding of the acoustics of 
speech', so it will be convenient to start with a 
brief description of the basic vocal machinery. 

Most readers of Wireless World will be acquainted 
with the useful practice of producing electrical 
analogues of simple acoustic devices, such as loud- 
speaker enclosures, and it is a natural first step to 
produce a similar model of the human vocal tract. 
However, the resulting circuit would be rather com- 
plex in its entirety, since 
nearly every element is 
continuously variable, so 
we must content our- 


Fig. | 


harmonics, and is equivalent to the larynx, which 
contains the vocal chords. The larynx interrupts the 
flow of air from the lungs, thereby producing a note 
whose loudness and pitch can be controlled at will. 
This signal first passes through the pharynx or 
throat cavity resonator, and then via the mouth and 
nasal passages into the radiation resistance of free 
air. Continual unconscious adjustments of these 
three cavities take place during speech, and the 
various vowel sounds which we recognize are deter- 
mined by the groups of harmonics or formants 
which are passed as a result. The “white noise” 
simulates the various high-frequency hissing sounds, 
or fricatives, which can be produced at the back 
of the throat or between the teeth and lips. It is in- 
teresting to note how the “white noise” becomes 
“coloured” on passing through the throat and 
mouth, in much the same manner as 78 r.p.m. record 
surface noise is coarsened by a resonant loudspeaker 
system. The sounds (sh), (s), (th) and (f) bring the 
point of hiss injection progressively further for- 
ward in our circuit, with a corresponding reduction 
of dependence on the shape of the mouth cavity for 
the final sound quality. The pulse generation 
corresponds to the production of various transient 
or plosive sounds such as (k), (t) and (p), which 
are essentially short bursts of energy. 

These processes, functioning in continuous and 
rapid succession with frequent complex transitions 
which almost defy analysis, constitute the raw 
material of phonetics from the acoustic point of 
view. 

Speech Analysers.—Phoneticians spend much of 
their time filling in the details of the above picture, 
and to do this various analysing devices are neces- 
sary. The most useful of these is the sound specto- 


Electrical cnalogue of the human speaking mechanism. 


selves with a simplified 
version (Fig. 1). Here it 
will be seen that the out- 
put of a tone generator 
of variable frequency and 


amplitude is fed to a load 
via a number of tuned 
circuits of variable Q and 
resonant frequency. Also 
“white noise ” can be fed 


Ve 


to this same point, either 
directly or via the above 


resonators. Finally, these 
resonant circuits can be 
excited by single tran- 
sient pulses of various 


widths. 
The tone generator has 
a spiky waveform rich in 
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graph known in one commercial form as the Sona- 
graph, which provides a three dimensional visual 
display of sound patterns on electro-sensitive paper. 
A typical sonagram is reproduced in Fig. 2. The 
time and frequency dimensions are plotted hori- 
zontally and vertically respectively, and intensity is 
indicated by the density of the trace. The sound 
depicted is the word “ master” and the characteristic 
formants of the two vowels are clearly displayed, 
with the (s) and (t) as long and short bursts of 
high frequency noise. Only the (m) remains obscure, 
many consonants are very difficult to define 
acoustically, as they appear to depend for their in- 
telligibility almost entirely on the subjective inter- 
pretation of the listener and the linguistic context. 
Machines which produce a display of this sort 
(see Fig. 3) will usually only handle a limited quan- 
tity of material at one time. The words to be 
analysed are recorded on a magnetic drum and then 
replayed at a higher speed. Each revolution of the 
recording causes the writing pen to traverse the 
paper in the time dimension, while the signal from 
the replay head passes through a tuned filter, whose 
output amplitude is used to control the density of 
the trace. A lead screw causes the pen to move 
slowly up the paper on the frequency ordinate, at 
the same time changing the resonant frequency of 
the filter by moving the slider of the potentiometer. 
So each time the recording is scanned the writing 
pen draws a trace corresponding to the sound energy 
at a particular frequency and slowly a complete 
picture is built up. This means that it takes several 
minutes to analyse a sound passage lasting only a 
few seconds, and it is one of the aims of technicians 
in this field to design an instantaneous sonagraph 
which will produce a continuous analysis of material 
fed straight in from a microphone or tape recorder. 
To do this it is necessary either to scan the paper in 
the frequency dimension with very great rapidity, 
which is difficult both electrically and mechanically, 
or to produce a large number of traces simul- 
taneously in the time dimension. At the resolution 
of Fig. 2 this latter would need fifty or more lines 
to the inch, which is not achievable with actual writ- 
ing pens. One solution is to produce the display 


Fig. 2. Sonagram of the word ‘* master’ illustrating the differing ways 
in which energy (indicated by the density of the trace) is distributed in the 


three types of consonant and two vowels. 


ELECTRO SENSITIVE ee 
PAPER , 
AROUND DRUM ee = 2 

\ VOLTAGE 
Cc 
FILTER 


WRITING “| 


MAGNETIC 
ORUM 


REPLAY 

HEAD 
Fig. 3. Essential features of a Sonagraph type of sound 
analyser. The magnetic recording and the drum carrying 
the paper rotate together with the lead screw, altering 
the input to the voltage-controlled filter and causing the 


writing pen to move slowly up the paper as the analysis 
proceeds. 


on a c.r.t. and to photograph it continuously on 
moving film. Recording papers sensitive to various 
forms of excitation are now becoming available, but 
so far there is some practical objection to each for 
this application, so the matter remains one for con- 
tinued research. 

In addition to waveform analysis of the individual 
sounds of speech, it is sometimes interesting to in- 
vestigate the general distribution of energy against 
frequency in various languages or dialects. By this 
method it may be possible to establish some general 
correlations between particular languages and their 
acoustic spectra. It is easy to imagine for instance 
that the excess of fricatives in German, or nasal 
sounds in French, would produce corresponding 
peaks in the response curves. 
The results would be largely 
statistical, however, since 
many speakers would have 


to be examined to swamp 
the effects of individual 
characteristics. 

The problem here from 
the electronic point of view 
is to produce an integrator 
which will indicate the 
energy sum of a given length 
of recorded material at a 
large number of spot fre- 
quencies. A normal narrow- 
band filter of variable fre- 
quency may be used for the 
latter, but the integrator 
itself has to meet somewhat 
stringent requirements. 
Periods of silence play an 
important part in speech, 
and it 1s essential to 
achieve an extremely low 


noise level and rate of drift 
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Also the device must be linear 


during these. 
over an input range of at least 40 dB. A Miller 
type of circuit cannot be made to perform this 
well, and one solution is to revert to the simplest of 


all integrators: a plain R and C. In this arrange- 
ment the a.c. input is amplified up to several 
thousand volts peak and rectified by an e.h.t. diode. 
The resulting d.c. is applied to the integrating con- 
denser via a chain of high stability resistors, and 
the voltage across the condenser is measured by a 
long-tail pair in a starvation circuit to eliminate 
grid current. This scheme reduces drift and leak- 
age to a minimum, and linearity is maintained by 
restricting the charge on the condenser to one per 
cent of the maximum applied voltage. On the com- 
pletion of each charging period a Schmitt trigger 
circuit is used to register one digit on an electro- 
mechanical clock and to discharge the condenser 
ready for the next cycle. The instantaneous integral 
at any moment during a cycle is also indicated on 
a voltmeter, thus ensuring an accuracy of at least 
two figures on even very short speech passages. 

An interesting “extra-phonetic” application of 
this type of analysis would be to discover the 
spectra of various commercial disc recordings of the 
same piece of music; also to study the high fre- 
quency attenuation resulting from record wear, 
which at the moment is a matter of subjective guess- 
work on all but pure tone test 

Speech Typewriter.—A type of analyser which 
has a more dramatic and popular appeal than those 
discussed so far is one that converts the spoken 
word straight into a typewritten script; a sort of 
ideal shorthand typist. Several attempts have been 
made to produce such a machine and one of 
particularly advanced desien * *: * * * "is in use at 
the Department of Phonetics, 
University College, London. 

Reference to the diagram 
(Fig. 4) shows that the speech 
input is fed to a bank of 
filters, the outputs of which 
are rectified. Thus a num- 
ber of d.c. voltages are ob- 
tained which vary continuous- 
ly according to the. sounds 
uttered. Ideally, for most 
speech units, or phonemes, 
there are at least two fre- 
quencies at which major con- 
centrations of energy appear, 
corresponding to the formants 
mentioned earlier, and at each 
of these frequencies there will 
be an associated rectified 
filter output. For each sound 
in the machine’s vocabulary 
the appropriate two voltages 
are multiplied together in a 
valve multiplier circuit, and 
at any particular instant one 
multiplication product will be 
greater than all the others and 
will represent the phoneme 
being spoken. This instan- 
taneous “winner” is 
by a maximum detector cir- 
cuit and used to operate a 
key on an electric typewriter. 


BANK OF FILTERS 
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So, as the voltage maxima shift from one pair of 
filters to another during the course of a word, the 
appropriate keys of the typewriter are depressed in 
sequence. This method of phoneme detection is 
not suitable for some fricative and plosive sounds, 
which have similar s ra, so with these the 
machine makes its 
duration and/or mee of the signal. 
achieve this a number of flip-flop timing circuits 
are triggered at the commencement of any hiss 
energy, and their operating times made to corres- 
Gent 8 the et ee ee 
en the sound ends, the circuit within whose 
time band it comes causes the app’ te character 
to be typed. Similarly, differences of amplitude can 
be detected by Schmitt trigger circuits. spaces 
between words are detected by a separate oe 
which examines the s 
space when the 
a specified minimum time. 
io banks See oe ee ee, 
efficient, and makes many mistakes, due largely to 
the extreme inconsistency of speech, which seldom 
lives up to the hypothetical acoustic pattern. 
Humans are able to recognize words with com- 
parative ease, despite extremes of dialect or fre- 
quency distortion which would completely baffle 
a purely physical analyser. This is made possible 
by our knowledge of the language and of the prob- 
able occurrence of particular combinations of 
phonemes and words. We draw on this information 
unconsciously when list to speech and thus 
extract a meaning from a jumble of sounds, as noted 
by Cherry recently in Wireless World’. 
The blocks marked MEMORY and LINGUISTIC 


KNOWLEDGE in Fig. 4 represents circuits which 


SPEECH 4. Block diagram of a speech typewriter, showing the progression 
owut of te signal frm microphone to peer, and the feedback path 
which modifies the machine's performance by introducing elementary 

AMPLIFIER linguistic knowledge. 
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attempt to simulate this especially mental part of 
the speech-recognizing process, though at a very 
elementary level. The linguistic knowledge takes 
the form of a matrix of potentiometers on which 
afe set voltages corresponding to the probabilities 
of any sound following any other sound in the 
machine’s vocabularly. As a particular character, 
say (m), is typed, so the machine “remembers” 
what the sound was by operating a self-holding 
relay. At the same time a voltage is applied to a 
column of potentiometers in the matrix appropriate 
to sounds following (m). The circuits used to 
ae the pairs of rectified filter outputs are 
ly three-stage devices, the third inputs to 
which come from these potentiometers. This means 
that the next character to be typed will depend on 
~~ oe Nehegne, two derived from a frequency analysis 
ut waveform, and one indicating the prob- 
obilisy iiy oP following the previous sound. Thus the 
recognition of every succeeding sound is affected 
by the machine’s knowledge of which phoneme is 
most likely to follow the one already identified, and 
of those which are impossible in that position. 
This very simple one-stage memory arrangement 
greatly improves the performance of the apparatus 
and makes it noticeably less dependent on one par- 
ticular speaking voice. The complete instrument, 
which is shown in the photograph, will correctly 
type 44% of words and 72% of individual sounds; 
and though it is limited to a vocabulary of 13 
honemes for the present, this is a third of all 
nglish sounds and provides the material for several 
hundred words. An extension of the principle of 
built-in linguistic knowledge to enable the machine 
to assess the sequential probabilities of sounds on 
the basis of the previous two or three characters 
would greatly improve the performance, but would 
involve the use of a large computer. 
It would be unrealistic to hope that such a 


machine could ever work perfectly with an un- 
restricted vocabulary, but it may be possible to 
achieve a reliable response to an agreed and limited 
range of words, such as telephone numbers or 
similar messages where the spoken word needs to 
be converted into a series of coded impulses. An 
instrument which could break down a complex 
speech wave to the forty phonemic units used in 
English would achieve an immense reduction of the 
bandwidths needed in communication channels, and 
if made to drive a corresponding synthesizer at the 
receiving end, it would provide a valuable advance 
in analysis-synthesis telephony methods’. 

Speech Synthesizers.—This brings us to synthe- 
sizers, which in one form or another have been in 
use now for some years‘'®. Certain general prin- 
ciples of design have been established, though 
detailed circuit arrangements vary widely. It is con- 
venient to make such a system in two functionally 
separate parts; one being a control circuit which will 
produce a succession of switching voltages of proper 
duration and sequence, and the other a generating 
circuit similar to Fig. 1, the output of which feeds 
a loudspeaker. In many synthesizers the control 
voltages are derived from a set of shaped patterns 
which are scanned in various ways. A design using 
a different method of control is in use at University 
College, and its basic layout is shown in Fig. 5. 

The sequence timer consists of a series of ten 
flip-flop circuits which trigger each other in succes- 
sion. The operating time of each one can be 
adjusted separately, and each on period corresponds 
to the duration of one speech unit in a short sen- 
tence. Associated with each time unit is a column 
of potentiometers on a control panel (only one of 
the ten columns is shown in Fig. 5) and when a 
particular sound in the sequence has been reached, 
the appropriate column is energized with a d.c. 
voltage and a set of signals sent into the generating 
half of the synthesizer. The form of these signals 


istics of a termina’ analogue 


suitable spectrum. 
If, for instance, one 


CONTROL PANEL ! is preset according to the type of sound to be pro- 
duced, and the. various parameters which can be 
ee. ‘ varied are marked on the control panel (see Fig. 5). 
' LARYNX TONE The larynx tone generator is an oscillator rich in 
FORMANT ' GENERATOR harmonics, the funda- 
'Feemoeney (DK oN 4 } mental frequency of 
Sal - which can be varied 
py my \ | wwii FORMANT | over the normal range of 
2 ngFomewuy Ff ' GATE eH FILTER tt fundamental speech 
i wae ’ tones by means of a d.c. 
anagem f oe +)——_, t voltage. The formant 
AMPLITUDE MOUTWE ronuat 2 filters are simply tuned 
Foun Of ‘ circuits of an appro- 
FREQUENCY yee 4 [awe | : f priate bandwidth, whose 
Seaton Oe L— — 7 t centre frequency can 
MITE = AMPLITUDE ao FORMANT 5 Py also be varied by means 
we ow GATE FULTER she of a dc. voltage. The 
FALUsENCY Pi , SPEAKER = amplitude of signal fed 
i ‘ > to each filter is deter- 
Restiited a) : AMPLITUDE Hiss mined by the gate units, 
ms a i GATE ’ | FILTER and these will pass any- 
otenw . thing from full level to 
zero, depending on the 
t t t t Fig. S. Block diagram of a lied vol Th 
! speech synthesizer, showing app: vostage. on 
‘ mei 2 3 461 Lenehan how nine control voltages are hiss generator produces 
SEQUENCE TIMER ———o used to vory the chorocter- continuous noise with a 
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of the human voice mechaon- 
ism. 


(Continued on p. 293) 
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Camera Type 201 with panels removed illustrating accessibility 


Leads again with new TY Camera channel 


A new vidicon camera channel, which offers consider- 
able economy of operation, and has been specially 
designed to meet the needs of broadcasting organ- 
isations in the United Kingdom and overseas, has now 
been added to the E.M.I. range. 

Known as the Type 201, the new camera channel 
utilises printed circuits and plug-in techniques to 
reduce size and weight to a minimum. 

The Type 201 is particularly suitable for interviews, 
live news programmes and other studio work where 
the use of a larger Image Orthicon or CPS camera is 
not justified. It produces broadcast quality pictures 
on 405, 525 and 625 line standards, and is designed for 
use with B.M.L vidicon tube 106678 or equivalents. 


Used in conjunction with E.M.L.’s control panel type 
216, the camera can be operated remotely, allowing 
several channels to be controlled from a single 
position. 

The Type 201 camera channel hasalready been ordered 
by broadcasting organisations in the United Kingdom 
and overseas. 

Type 201 camera channel features include: 

* Four lens turret with precise detent indezing. 

* Optiona! remote control of focus, turret, and lens aperture. 

« Light weight and compactness. Built-in 7° viewfinder, 

* Two isolated composite or non-composite outputs. 

. Complete accessibility provided by use of detachable printed 


FULL PARTICULARS ON REQUEST TO: E.M.I. ELECTRONICS LTD. 


BROADCAST EQUIPMENT DIVISION * HAYES * MIDDLESEX * TELEPHONE: SOUTHALL 2466 
€635 
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The very best connections 
... secured by| Plessey 


SUB-MINIATURE COAXIAL CONNECTORS 


As a contribution towards increasingly compact 
equipment, Plessey have introduced this new, 
highest quality and fully comprehensive range to 
allow a new approach on applications hitherto 
restricted by the limitations of existing connectors. 
Designed for the matched impedance coupling of 
high frequency coaxial cables operating in the 
super high frequency bands, these connectors— 
* have a working voltage of 660 volts Peak at 
sea level, and matched impedance coupling of 
50 ohm lines is accommodated. 
$e bave hard gold plated contacts on silver plate 
Approzimately twice life size to give maximum performance with minimum 
voltage drop. 


SERIES ‘110’ (15- and 30-way) MINIATURE 
RECTANGULAR CONNECTORS 


Developed specifically by Plessey to meet the 

demand for a safe, inexpensive connector for 

commercial applications, this new series embodies 

excellent electrical and mechanical characteristics, 

and the many unique features that make it really 

outstanding include :— 

ye Plug pins and socket inserts are polythene 
shrouded to dispense with gaskets and ensure 
insert anchorage. 

& Mismating is prevented by corner pins and 
corner sockets. 

Ye Extreme simplicity of wiring, demands less- 
skilled operation than the orthodox methods 
of soldering pins in situ. 


Por further information, please write for Publication numbers 128 and 114. 


ELECTRICAL CONNECTORS DIVISION - THE PLESSEY COMPANY LIMITED 
Plessey CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX 
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wished to generate the sound (ee) as spoken by the 
average male, then reference to published ‘Sus 
shows that the larynx frequency will be 136 c/s and 
the three formants will be at 270, 2300 and 3000 c/s 
respectively. Also their relative amplitudes will be 
0, —20 and —24 dB. Thus, by setting seven knobs, 
the sound can be synthesized in a few moments. The 
rate of change of the amplitude and frequency of 
the sound can be set by a variable time constant cir- 
cuit, but the requirements here depend on what pre- 
cedes and follows the phoneme in question. If a 
fricative sound is required, then here again the ampli- 
tude and frequency content of the hiss signal can be 
adjusted in a similar manner. For plosives, short 
bursts of hiss will normally produce satisfactory 
results. 

Although for economic reasons the machine is 
restricted to sequences of ten sounds, it can stil] 
pronounce short meaningful sentences like “How 
are you, baby?” and “Where are you, Sir?”. Asa 
tool for research it is very valuable, both for testing 
data derived from speech analysis and for determin- 
ing the minimum information necessary to define 
speech sounds’*, 

Interfering with Speech.—In the course of their 
investigations, phoneticians sometimes find it con- 
venient to have independent control of the funda- 
mental pitch, or larynx tone, in a continuous speech 
pattern, while leaving the other parameters un- 
altered. One way of achieving this is to adapt an 
instrument sometimes used in telephone systems 
and called a Vocoder™. This consists essentially 


of an analyser rather like the filter and rectifier part 
of the speech typewriter described previously, feed- 
ing a number of slowly varying control vol 


tages 
through a communication channel to a correspond- 
ing synthesizer. The transmitted information relates 
to the changing distribution of energy in the spec- 
trum. This is a less fundamental process than is 
involved in locating the actual phonemes, so the 
consequent reduction in bandwidth is not so great. 

At a suitable point in the Vocoder an electrical 
signal corresponding to the instantaneous pitch can 
be intercepted and replaced by an artificial one 
under the control of the experimenter. Thus a 
speaker can talk into the system and, regardless of 
his own intonation, the output will vary in pitch 
according to the turn of a knob or the depression 
of key switches. The uninitiated might imagine 
from this that one could recite “John Brown’s 
Body” into the microphone and produce an output 
of the same voice singing the same words. S, 
this easy conversion of soap-box orators into bud- 
ding Carusos is not to be had! The characteristic 
formants associated with vowel sounds are, in sing- 
ing, accompanied and even masked by others which 
are absent in ordinary speech’’; so the result of this 
arrangement would be to produce a singing voice 
of very unnatural tone quality. 

However, there is a useful application of this pitch 
control, as psychologists sometimes need to investi- 
gate the influence of intonation on the emotive con- 
tent of words or sentences. For this a recording is 
made of a suitable sentence, and a number of painted 
patterns are produced yor oe to changes of 
pitch in various words or parts words in the 
sentence. Each pattern is then scanned by a 
cathode-ray following device to produce an equiva- 
lent pitch control voltage in synchronism with the 
replayed recording. By this method the investigator 
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View of the complete speech typewriter outlined in Fig. 4. 
The control table carries the input material on recorded 
tape and also the typewriter. The racks from left to right 
contain the filters and rectifiers, multipliers and maximum 
detector, and memory and linguistic knowledge circuits 
respectively. 


ensures that only the pitch is changed, which is 
important if listeners who are asked to assess the 
meaning or emotional content of an utterance are 
not to be misled by other variables introduced by a 
live speaker. 

Another interesting way of interfering with speech 
is to upset the feedback loops in the human nervous 
system while the subject is speaking. This has 
become a very popular joke, and no doubt many 
Wireless World readers have submitted to it in the 
B.B.C. studios at the Radio Show in previous years. 
The voice is simply amplified, delayed by about 
one-quarter of a second on a tape and fed 
back to the speaker’s ears at high level via a pair 
of headphones. We y unconsciously correct 
our speech as we go, but by this method we correct 
according to the wrong information and are reduced 
to a stuttering gibberish. Only the deaf can survive 
this experiment without loss of pride, as no amount 
of concentration will ¢nable one to speak normally. 
Because of this it is a fairly reliable method of dis- 
—e whether a suspected malingerer is really 


This short survey, hased on the work of one 
University Phonetics Department, does not claim 
to be exhaustive. No doubt many gadgets and tech- 
niques of importance have been omitted, and the 
Americans particularly, with their vast laboratories, 
can afford a tolerant smile. » if Shaw’s 
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Professor Higgins could see us he would certainly 
find much to admire; the crude acoustic devices of 
an earlier age have now been completely superseded 
by the electronic approach, to the advantage of all. 

The author would like to thank Professor D. B. 
Fry for permission to publish many of the above 
details. i chonid be noted that authorship of this 
article does not imply responsibility for the design 
of any of the items mentioned, which are the pro- 
duct of a technical team. Particular credit should 
go to Mr, P. Denes, M.Sc., A.M.1.E.E., who is in 
charge of the Phonetics Laboratory, and to the 
writer’s colleague Mr. J. E. West. Some of the work 
described in this article has been financed by the 
U.S. Air Force under Contract No. AF61 (514)—1176. 
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Aluminium-Backed Polyester Mag- 


metic Tape for high-speed video 


voltage varies the width of the de- 
pletion layer, and thereby the 
resistance of the device. Simple 
capacitors can act as high-pass filters 
to isolate the control voltage from the 
signal if the frequency ratio is main- 
tained at a high level. The signal 
voltage does not appear across the 
junction and has no effect on the 
depletion layer. Consequently it can 
be magnitudes higher than the con- 
trol voltage, without being distorted 
by self-modulation. For the same 
reason, it is not limited by junction 
capacitance, 


are then attached to each face, one 


recording or computer applications 
has been produced by the M.S.S. 
Recording Company. At high speeds 
a considerable static charge can 
build up on the normal polyester 
backing. This has been avoided by 
M.S.S. by spraying a very thin 
(10~*in) coating of aluminium on the 
back of the polyester to produce a 
low resistance (= 502/ft for 3-in 
tape). At slower speeds it is 
sufficient to treat the polyester with 
an anti-static agent, as is normally 
done with tape for audio recording. 


Field Effect Tetrode is a new ex- 
perimental four-terminal semi- 
conductor device recently produced 
at Bell Telephone Laboratories. It 
is said to be capable of operating as 
a transformer, a gyrator, an isolator, 
or as a non-distorting modulator. 
The tetrode consists of a disc of 
semiconductor material with a 
diffused junction. A circular trench 
is cut and etched into each face of 
the disc, to within about 1 mil of the 
junction on either side. Two leads 
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inside the trench and the other out- 
side (see diagram). When a voltage 
is applied across the junction, the 
thickness of the depletion layer ad- 
jacent to it is increased or decreased, 
depending on the direction of the 
biasing voltage. This in turn in- 
creases or decreases the resistance of 
each “channel” between the bot- 
tom of the trench and the junction. 
One of the most important applica- 
tions, according to Bell Telephones, 
may be as a distortionless modu- 
lator, or clectronically controlled 
resistor for large signals. In this use, 
a relatively low frequency control 


High-Speed Counting Tube, capable 
of operating at pulse rates up to 
1Mc/s has just been introduced by 
Mullard. Designated the ETSI, it 
is actually a trochotron decimal 
stepping tube. As distinct from the 
Dekatron glow-discharge type of 
counter, the trochotron is a vacuum 
device depending on the deflection 
of an electron beam. It makes use 
of crossed electric and magnetic 
fields to form the beam between a 
thermionic cathode and any of ten 
groups of three electrodes mounted 
radially about the cathode. The 
electric field is provided by the inter- 
electrode potentials within the tube 
and the magnetic field by a 
cylindrical permanent magnet fitted 
externally around the glass envelope. 
Each group of electrodes consists of 
a “spade,” which forms and locks 
the beam in position, a target, which 
makes the beam available as a con- 
stant current output, and a grid, for 
switching the beam from one spade 
to the next. When power is first 
applied, all spades will be equally 
positive with respect to cathode and, 
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due to the action of the magnetic 
field in preventing electrons 2 
the electrode-groups, the tube 

be in a cut-off condition, with no 
beam formed. If, however, the 
potential of any spade is reduced, by 
means of a high-speed pulse or a 
d.c. voltage, the beam will form on 
the electrode group associated with 
that spade, and an output will appear 
on the corresponding Once 
formed, the beam is held in this 
position by a combination of the 
spade series resistance and spade 
current until it is stepped to the next 
position by lowering the voltage on 


the associated switching 

grid. Since only the grid 

in its immediate vicinity 

will affect the beam, the 

grids are connected in- 

ternally in two groups; 

the odd-numbered grids 

in one, the even-num- 

bered in the other. 

This makes it possible to use a d.c. 
input for switching and still obtain 
single position stepping, thus avoid- 
ing the necessity for a pulse of 
critical width. The output charac- 
teristic of the trochotron is similar 
to that of a pentode valve, and in 
the ETS1 over 80% of the beam 
current appears in the output, the 
remainder being used to form and 
lock the beam. 


Tape Cassette consisting simply of a 
hollow cylindrical “ pill-box” several 
inches in diameter but only slightly 
taller than the tape width has 
devised for use in the Gate Elec- 
tronics Continuous Tape Deck. Two 
narrow corridors protruding from the 
circular edge of the pill-box guide the 
tape in and out and keep its width 
parallel to the pill-box’s height. In- 
side the pill-box the tape curls itself 
randomly into S-shaped lengths as 
may be seen from the photograph 
taken through the perspex end. With 
a 4j-in diameter pill-box and a tape 
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speed of 34in/sec, a loop 80ft long 
has been ly stored. 


Fourier Transform 


Analogue 
Generator, developed as a specialized 
research tool by the B.B.C., is shown 
below. With this instrument any 
function can be set up in graphical 


form by adjustment of potentio- 
meter sliders on a calibrated panel 
and the resultant Fourier transform 
displayed on an oscilloscope. Each 
potentiometer is connected to one of 
twenty harmonically-related sinu- 
soidal voltages, arid the voltages on 
all the sliders are combined to form 
the signal which represents the 
Fourier transform. The equipment 
was developed for a programme of 
research work on lenses as a means 
of avoiding the tedious calculations 
which would otherwise be necessary 
to obtain Fourier transforms. 


Microwave Infra-Red Detector 
recently developed by the GB Elec- 
tronics Co tion in America 
makes use 

in a waveguide system, to detect the 
changes which occur in semicon- 
ductor material when infra-red or 
other radiation is directed on to it. 
The resistance and dielectric con- 


conventio: 


infra-red detectors. 


Brazing Under Vacuum, at 
tures up to 1100°C, was 


ra- 
one of the 
had to be pro- 


y built by Edwards has a 
led vacuum chamber made 


rotary work table. Movement is 
ti from outside the cham- 
the work table via flexible 


station in 
cylindrical 


turn. 


Sealing 
vacuum chamber and its 


baseplate is done by indium wire. 
Mechanical Separation of Stereo 
Movements in two directions 


= 


nautics 
Shake 
Zerk ( 


? 


(10~*sec), 
10”*ergs). 


include the 


¢ 
Jerk (10~*ergs) and 


NEW ELECTRONIC EQUIPMENT AND 


Hybrid Car Radio 


A SET of parts for the construction of a “hybrid” 12V 
car radio receiver is now available from Mayra Elec- 
tronics Ltd., 551, Holloway Road, London, N.19. 

The receiver (to a S.T.C. circuit) uses five Brimar 
valves—two 12AC6, 12AD6, 12AE6, 12K5 and a Pye 
V15/10P transistor for the af. output stage. It is a 
superhet with an r.f. stage, which accounts for the excel- 
lent sensitivity and a.g.c. characteristic. Permeability 
tuning is employed, covering the medium and long 
wavebands and a printed-wiring panel for the receiver 

per ensures consistent results. The output transistor 
is mounted on a heat sink on the back of the loud- 


Mayra Electronic hybrid car radio receiver (case removed). 


Fn and the heat sink is insulated from the circuit. 
ttery consumption is 1.5A at 12V. 

The complete set of parts including the . os case, 
loudspeaker, knobs and dial trim costs £13 


Tape Loop Cassette 


FOR speeds of 15in/sec or less, up to 200 ft of tape can 
be wound in an endless loop on the “ Brittape ” cassette. 
This cassette is bolted over one of the spool spindles of 
the deck, and it can be used with most tape recorders 
which can take 7-in or larger-diameter spools. In the 
Penge) the tape is wound on a central freely rotating 
5-in diameter spindle and, when in motion, unwinds 
from the inside and winds in from the outside. To allow 
this motion, the tape must be wound on the cassette 
clockwise or anticlockwise (from the inside out when 
viewed from the top) according as the direction of tape 


“ Brittape’’ endless loop tape cassette. 


ee 


ACCESSORIES 


travel is from left to right, or, as in the illustration with 
the Regentone recorder, frorn right to left. The direction 
of travel for the 200 ft of tape usually supplied with the 
cassette must thus be specified when ordering. The 
cassette costs £6 12s 9d with tape and £6 6s without. The 
address of the manufacturer is Guy’s Calculating 
— Ltd., Truro Road, Wood Green, London, 


Miniature Plug and Jack 


THE, new Bulgin P519 plug and J30 jack are designed 
for use in modern miniaturized equipments and their 
small size makes them particularly suitable for this 
purpose. The plug is the familiar “concentric” type 
with a shank measuring in in diameter. It has a }in 
diameter phenolic screw-on cap and with the plug seated 
this projects about jin from the panel, 

Phenolic insulation is used for the jack which is fitted 
with a *in diameter fixing bush which fits metal panels 
up to }in thick. The fixing bush is also the contact for 


Bulgin miniature P519 plug and J30 jack. 


the shank of the plug and this wil] normally be “ earthy.” 
Two spring contacts are provided, one for the tip of the 
plug and another which mates with this spring when 
the plug is withdrawn. Maximum ratings are: current 
1A, voltage 50, —* 10W. Test voltage is 250. 

The makers are A and Co., Ltd., Bye Pass 
Road, Barking, Essex, f prices are 2s 6d for the 
plug and 3s for the jack. 


New Rack-mounting Principle 


THE convenience afforded the 19-in Post Office rack 
has made it an almost-standard form of mounting for 
electronic equipment; but it does suffer from several dis- 
advantages—these being mainly cost, due to the number 
of tapped holes necessary, and the difficulty of excluding 
dust from the a aie or providing forced-air cooling. 
The new Wi -Dorlec rack-mounting system (also 
see R.E.C.M.F. a. May issue, p. 216) represents an 
effort to overcome the major disadvantages and, at the same 
time, it increases considerably the ae of the prefabri- 
cated cabinet system. The tapped- problem is over- 
come by the use of a pressed metal strip which holds 
against the front member of the cabinet oer | lin —- 
rectangular nuts — = wa a 
centres: these are used on. y wanes tong 9 they are required for 
the mounting of units. Holes in the cabinet-frame strip 
pts tion p Sag oo on and any 
desired thread may be fitted, eo 
nut: the nut may be retained, % AE 
7 nw it from the rear, through the puaped 
om the ea, eva Se seed sie 
Witter’ lec assembly; but the new “ cubicle ” cabinet 
for which it was desi offers some advantages. If 
units are mounted with their front panels exposed, the 
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Left: View from inside of cabinet of new system. 
Note that itis necessary to drill holes in the 
front member only where they are required. 


Wlustration and (right) sketch of principal 
rent an ee 


Qs 
. \ 2 
we 

* 


cubicle doors give side access to the chassis; however, a tracking weight of 5gm). 

by turning the cabinet through 90° and fitting ready- STS200D is given as about — 

drilled bearers running from front to back ipment 5kc/s, rising to —10dB at 10kc/s: 

may be mounted so that the door closes on front STS300D is about 4dB less than these figures. The 

panels, still using the rectangular nut mechanism for effective mass at the stylus tip is stated to be 2.5 

securing the units. The makers are: —Hallam, Sleigh & for the STS200D and 2.16mgm for the STS300D. 

Cheston, Ltd., Oldfield Road, Maidenhead, Berks. pS al costs £17 17s and the STS300D 

s 

Sub-miniature Relays Hythe, Sout 

A ayy — ——- relay yO. S202 

0.875in x 0.8in x in weighs only i ° ° 

obtainable from C. P. Clare Ltd., 70 Dudden Plastic Cable Clip 

London, N.W.10. pe S eee THE my rg egos fled apie Mam sig 

and is made under licence from the C. i German d of tough polystyrene. I 

Chicago, U.S.A. ably a heyy ~~ fixing television coaxial down 
Type “F” She matte: ee Pedy aye 

at 3A at 28 volts or 115 volts a.c., the nominal 

operating power 250mW. The “make” time is 

3.5 msec and the “ fall-out” time 1.5 msec. o Seen 

armature form of construction is adopted and the relay 

- | eis to withstand considerable shock and vibre- 


“The relay is designed especially for use in printed 


Clare Type “F"’ relay with a 3d coin outline for compar- 
ison of size, Cover cut away to show internal assembly. 


circuits and the glass-to-metal seal contact tags are spaced 
0.2in apart in two rows also 0.2in apart. 


Two Stereo Pickups 


IN both the Elac stereo pickups types 
STSSOOD there ia pap ateach de f the square c 


wate we wit 


pe t 
conded St (pelcle attics anatinais ante dl 
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Typical ferrite isolator (centre frequency 2kMc/s) in the 
new Marconi range. 


each isolator is £45 or £50 depending on the frequency 
range, and they are manufactured by Marconi’s Wireless 
Telegraph Co., Ltd., of Chelmsford, Essex. 


M ulti-range Meter 


IN the new Taylor model 100A a sensitivity of 
100,0002/V on the dic. ranges has been achieved by 
using an 8A centre-pole movement. This movement 
can withstand a momentary overload of 100 times and a 
cut-out is incorporated, whose operating time and cur- 
rent have been used to determine the rating of all the 
meter resistors. Those resistors across which the voltage 

is measured on the ohms ranges are protected 
against the application of a.c. by a rectifier which pro- 
duces a d.c, current to operate the meter cut-out, but 


High-Speed Tube Production 


Continuous Seam Welding with R.F. Current 


A MACHINE recently imported from America by Elm 
Engineering Ltd (one of the Antiference group of com- 
panies) i is capable of welding together the edges of rolled- 
aluminium or rolled-aluminium-alloy tube at speeds up 
to 400 ft/min. 

Aluminium strip is formed into tube by passing it 
through a series of rollers, each of which imparts an 
increased degree of curvature to the strip until it forms 
a tube with a split in it corresponding to the edges of 
the original flat strip. About 50kW of r.f. power at 
450kc/s is applied to the edges of the split by two copper 
shoes and then the tube passes through another pair 
of rollers which force the edges together. As the rf. 
current is discouraged from taking the “long” path 
round the circumference of the tube by a ferrous core, 
an intense heating effect, resulting in the melting of 
the edges is produced at the join. The squeezing 
action of the rollers expels nearly all the molten material 
giving a weld with only a small section of grain struc- 
ture differing from that of the rest of the tube. After 
the welding process the expelled material over the weld 
is removed and the tube passes through a further set of 
rollers to bring it finally to size. The machine accepts 
strip of 14 to 22 s.w.g., can produce tubes of outside 
diameter 4in to l4in and can weld metals other than 
aluminium and its ‘alloys. 

The welding process is known as the “ Thermatool” 

and it was developei, and the machine made, 
by the New Rochelle Tool Corporation, New York, 
A. 


which does not conduct when the internal battery is 
connected on the ohms ranges. All the d.c. and a.c. 
range scales are coincident except for the most sensitive 


| a.c, range (10V f.s.d.), thus avoiding most of the con- 


fusion produced by offset a.c. calibrations. This has 
been achieved by using a “ half-bridge” rectifier on the 
a.c. ranges with selected loading resistors (the two resis- 
tors which replace two of the rectifiers in the full bridge). 
A double-section half-wave rectifier cannot be used, for 
on application of d.c. of incorrect polarity to one of the 
a.c. ranges, one section of the rectifier would short 
circuit the meter and render the cut-out inoperative. 
Another useful facility is a 
push-button for _inter- 
changing the connections to 
the meter so that inputs of 
the incorrect polarity can 
be measured without re- 
versing the connecting 
leads. The 8 internal d.c. 


voltage ranges on this meter 


extend from 0.5V to 2.5kV 
fsd. and an_ external 
adaptor (available at extra 
cost) containing a 2.25M2 
resistor enables measure- 
ments to be extended up to 
25kV f.s.d. The current 
ranges extend from 10uA 
to 10A d.c. f.s.d., and the 
ohms ranges from 200 to 
2MO© centre scale, Decibel 
and output ranges are also 
provided. This meter costs 
£31 10s and is manufactured by Taylor Electrical 
Instruments Ltd., of Montrose Avenue, Slough, 


Taylor multi-range meter 
model !00A with 100,000Q/V 
sensitivity on d.c. ranges. 


“Thermatool’’ tube-welding process in operation. Tube 
moves from right to left; picking up r.f. from copper shoes. 
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VORTEXION LIMITED, 
257-263, The Broadway, 
Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 
Telegrams: “Vortexion, Wimble, London.” 


All models now have pro- 
vision for Stereo or for 
easy conversion at a later 
date. 

Conversion units are also 
available. The regular 
models are retained with 
additions and improve- 
ments. Our high standard 
which has made these re- 
corders famous has been 
maintained, resulting in 
their being chosen for the 
‘oremost musical centre 
in this country. 


TWELVE-CHANNEL ELECTRONIC MIXER 


This is similar to the 4-channel, but is fitted with 12 hermetically sealed 
controls, 12 balanced line microphone transformers potted in mu- 
metal boxes, and a mains transformer also potted in mu-metal. Aill 
components which can affect noise are tested and selected before 
insertion. It is supplied in standard steel case or 7in. rack panel. 


30/50 WATT AMPLIFIER 


Gives 30 watts continuous signal and 50 watts peak Audio, With 
voice coil feedback distortion is under 0.1%, and when arranged 
for tertiary feedback and 100 voit line it is under 0.15%. The hum 
and noise is better than — 85 db referred to 30 watt. 

It is available in our standard steel case with Baxendale tone controls 
and up to 4 mixed inputs, which may be balanced line 30 ohm micro- 
phones or equalised P.U.s to choice. 


120/200 WATT AMPLIFIER 


Will deliver 120 watts continuous signal and over 200 watts peak 
Audio. 

It is completely stable with any type of load and may be used to drive 
motors or other devices to over 120 watts at frequencies from 20,000 
down to 30 cps in standard form or other frequencies to order. The 
distortion is less than 0.2% and the noise level — 95 db. A floating 
series paralle! output is provided for 100-120 V. or 200-250 V. and this 
cool running amplifier occupies 12 inches of standard rack space 
by If inches deep. Weight 60Ib. 


Full details and prices of the above on request 


Wrreess Wortp 


There is no other choice 


... if you insist on stereo and monaural perfection 


... if you demand trouble-free performance 
... if you appreciate fine styling A 


BE SURE THE 'GRAM OR 'PLAYER YOU CHOOSE IS FITTED WITH THE 


WORLD'S FINEST 4-SPEED AUTOCHANGER 


-IRMINGHAM SOUND REPRODUCERS LIMITED 


Details of the B.T.H. “Escort” Motion-Stabilized Equipment 


ONE of the problems associated with the use of radar Display and “Chart- 
and similar complex electronic devices is that the large Plan" contro! unit 
number of controls provided usually either scares away ae 
the non-technical user, or leads to inefficient oo 
of the equipment. In an effort to overcome this pro- 
blem B. in their new “Escort” 3-cm, motion- oscillator tuning) 
stabilized marine radar, have reduced the number of which should 
“user controls” to the absolute minimum—four relat- 
ing to the motion-stabilized display, such as tide speed 
and direction; four for actually using the display (bear- 
ing graticule, range scale, etc.) which are mounted on 
the front panel, and eight subsidiary eg. 
marker brightness, if. gain, anti-clutter, etc. ese 
last eight controls are mounted on the sides of the 
indicator unit and each has a differently-sha knob 
for immediate and —_ identification by t 
The radar follows the general lines of any modern 
marine radar with a stabilized display (called “Chart 
Plan” by B.T.H.) but many small “convenience 


features” provide for ease of handling; for instance the 
bearing marker is differentiated from the heading mar- 
ker by starting it from the continuously-variable range 
ring. This marker “ paints” each time the radial scan 


Aerial system of “Escort’’ radar. No ports 
turning gear and echo box are mounted with 
80 easing servicing problems. 


papal nl li the graticule to line 
is necessary only to line up grai to 
bearing marker; also a control knob 
dispensed with, for the graticule has 

edge. Another feature 


it is “disconnected” normally by a 
switching-in this provides A é 
i a 
fly be apparent in the sbeence of echoes. 
The slotted-waveguide aerial, fairly Tue (1200/ 


sec) and short minimum pulse usec) com- 
bine ° FE scteoe A re on the 12-in 
crt. a e tter ~power en- 
sures that the scale of 48 seuieed atten can 


i The i ired is 1.3kW Sretion enneuncer et "s Cross reads details fi 
be used effectively power input required is King rom 


Deccofax screen. 


and, as a motor-generator with an 
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News from the Industry 


Relay Exchanges Ltd.—The 
annual report of Relay Exchanges for 
1958 reveals that the group’s total 
assets are now over £12M, com- 
pared with £7.6M at the end of the 
previous year. The value of tele- 
vision and sound receivers installed 
in subscribers’ homes accounts for 
over £9M of the assets. During 
last the group, which includes 
the Rentaset companies, acquired the 
whole of the share capital of Good- 
mans Industries. ter providing 

taxation, the group’s profit for 
1958 was £391,276 against £236,288 
the previous year. 

T.C.C.—In his statement at the 
annual general meeting of the Tele- 
graph *Condenser Company the 
chairman, D. W. Aldridge, an- 
nounced a net profit for 1958, after 
providing for taxation, of £187,486 
compared with £131,257 the previous 
year. T.C.C.’s wholly owned sub- 
sidiary, the United Insulator Com- 
pany, has since April last year 
operated as a division of the parent 
company. 

Ferranti’s wholly owned Canadian 
subsidiary, Ferranti-Packard Elec- 
tric Ltd., has developed an electronic 
seat reservation system which is 
being installed for Trans-Canada 
Airlines. The system uses a device 
known as a Transactor which is in- 
stalled at each TCA booking office 
across Canada, and is used to send 
information to, and receive answers 
from, a central computer. The 
equipment will be available in this 

and on the continent through 
Ferranti Ltd. 


1.C.T.—International Computers 
and Tabulators Ltd. has formed a 
subsidiary, 1.C.T. G.m.b.H., with 
headquarters in Diisseldorf. It will 
take over the existing business in 
Western German conducted 
through the Diisseldorf office of 
Powers-Samas Accounting Machines 
(Sales) Ltd. It is planned to open 
branch offices in Berlin, Hamburg, 
Hanover, Munich, Niiremberg and 
Stuttgart, 


Plessey International Ltd. has 
set up a German manufacturing 
company to be known as Plessey 
Maschinen Elemente G.m.b.H. It 
eens from Neuss, near Diissel- 
dorf. 


Elliott - Automation Ltd. has 
established a new subsidiary, The 
Swartwout Co. Ltd., to manufacture 
and sell the electronic control 
systems develo by the Swartwout 
Company, of Cleveland, Ohio. Two 
years ago, Elliotts entered into an 
agreement with the American 
Swartwout Company to handle their 
products in this country. 


S. N. Shure, president and 
founder of Shure Brothers, Inc., of 
Evanston, IIl., manufacturers of 
microphones, pickups and recording 
heads, is arriving in this country on 
May 3lst to investigate the possi- 
bility of establishing a factory here. 
Engineers and manufacturers in- 
terested in discussing such a project 
are invited to leave their names and 
addresses at the office of the Com- 
mercial Attaché at the American 
Embassy, London. 


FIFTEEN closed-circuit television channels in the new rolling mill of the Steel 
Company of Wales at Port Talbot provide a composite view of about 700ft of 


railway track. 


This installation by Marconi's is for the remote observation of 


the conveyance of red-hot steel ingots from the soaking pits to the rolling mill. 
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Audio Fidelity gramophone re- 
cords, produced in the U.S.A, by 
Audio Fidelity Inc., are now being 
made available in this country 
through its recently formed sub- 
sidiary, Audio Fidelity (England) 
Ltd., of 44 Crawford Street, London, 
W.1. The distribution of these 
records in London, East Anglia and 
South-East England is being handled 
by Scientific and Technical Develop- 
ments, of Melbourne Works, Walling- 
ton, Surrey. 


Ketay Ltd. manufacturers of 
synchros, resolvers, tachometer 
generators and other servo com- 
ower are now a Design Approved 

anufacturer under the Ministry of 
Supply Instrument and Electrical 
Equipment Design Approval 
Scheme. The company is owned 
jointly by the Plessey Co., of Ilford, 
and Norden-Ketay Corp., of New 
York. Four Ketay synchros have 
been granted Certificates of Tech- 
nical Approval by the Royal Aircraft 
Establishment. 


Southern Instruments Ltd., of 
Camberley, Surrey, has made an 
arrangement with the Ampex Cor- 
poration of America and its U.K. 
subsidiary, Ampex Electronics 
Limited, for the manufacture and 
marketing of Ampex ta instru- 
mentation equipment in Great 
Britain. 


Winston Electronics’ production 
during the year ended in February 
exceeded £500,000. F. W. Reynolds, 
the managing director, recalls that 
the first year’s output (1950/51) was 
£15,000. 


Pye closed-circuit television equi 
ment, including a new lightwei he 
cylindrical camera, has been installed 
in the Conservative Party’s television 
studio in London. The studio is 
employed mainly for the training of 
MPs and candidates in the use of 
the medium. 


Leland Instruments’ old address 
was given in the note on the Leroux 
measuring relays on p. 247 of our 
last issue. They are now at Abbey 
House, Victoria Street, London, 
S.W.1. (Tel: Abbey 3585.) 

Tube rebuilding service operated 
by C.R.T. Ltd., of Baldock, Herts, 
is to be known as C.R.T.’s TV Tube 
Exchange Service. The reduced prices 
recently introduced by C.R.T. Ltd. 
take into account the supply by 
dealers of an old tube for re-gunning. 

Mayra Electronics Ltd., manufac- 
turers of Maykit car radio kits, have 
— —_, — ——- to 118, 

righton oad, tley, Surrey 
(Tel.: Bywood 1263). “The newly 
appointed general manager is 
Maurice Reed. 
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Mullard.—Two new laboratory 
blocks are being built on a site 
adjacent to the existing buildi 
Mullard Research Laboratories at 
Salfords, Nr. Redhill, Surrey. 
extra 45,000 square feet of floor 
space will be provided by the new 
buildings. They will house the elec- 
tronics, telecommunications, tran- 
sistor applications and television 
laboratories, The company is also 
to build a new factory on a site 
next to their existing cathode-ray 
tube factory at Simonstone, Lancs. 
It will produce glass for the produc- 
tion of tubes, which is at present 
purchased as pre-fabricated parts. 


Marconi’s are to supply the Post 
Office with the equipment for a 
wide-band u.hf./s.h.f. radio link 
between Birmingham and Norwich. 
The twin-path bi-directional link 
will carry the B.B.C. television pro- 
grammes between the two cities and 
serve en route the transmitter being 
built at Peterborough. The equip- 
ment at these three centres and at 
the three repeater stations will em- 
ploy English Electric Valve Com- 
pany’s travelling-wave tubes. 


E.M.I. colour television equipment 
was used to enable a large audience 
at a recent Anatomical Society sym- 
posium in University College, Lon- 
don, to see, on a 4-ft by 3-ft screen, 
experiments being carried out under 
an electron microscope. The demon- 
stration was afranged by Smith, 
Kline and French Laboratories Ltd. 


Ekco airborne search radar has 
been ordered by British European 
Airways for six de Havilland Comet 
4Bs now being built. B.E.A.’s flight 
of Comet 4s is already fitted with 
Ekco radar. 


Siemens Edison Swan supplied 
the marine radio e onsen for the 
recently opened radio officers train- 
ing a Be go the College of Tech- 
nology, Belfast. 


EXPORT NEWS 


Iran.—The vn, multi-channel 
radiotelephone/telegraph system in- 
stalled by Marconi’s een the 
National Iranian Oil Company's 
600-mile pipeline from Abadan to 
Teheran is to be extended. The ex- 
tension, which will link five new 
booster pumping stations with the 
main v.h.f. installation, calls for the 
supply of 20 multi-channel equip- 
ments together with acrial towers. 
The carrier equipment is being 
supplied by the Telephone Manufac- 
turing C 

Radiotelephones.—Pye Telecom- 
munications have been awarded a 
contract by the Iranian Oil Operat- 
ing Companies to install a 12- 
channel radio communications 
system between Kharg Island in the 
Persian Gulf and the oilfields at 
Gachsaran and Agha Jari, a distance 
of 160 miles, 
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Multi-channel Radio Link.—The 
Posts and Telegraphs Administra- 
tion of Finland has placed a contract 
with Marconi’s for the supply of 
s.h.f. radio terminals and repeaters 
for a single-path 600-channel two- 
way radiotelephone link between 
= and Tampere, a distance of 65 
miles. 


Com for Australia. — An 
EMIAC II two-module analogue 
computer has been ordered from 
E.M.I, Electronics, Ltd., for installa- 
tion in the Australian Government 
Aircraft Factory at Melbourne. 


Film scanning equipment for a 
new commercial sabovialonn ot station in 
Brisbane, Australia, which _is| 
scheduled to be opened later this | 
ear, has been ordered from E.M.I. 

ctronice. 

tional Equipment. — Two 


tor chains are to be 


rought into operation at the end of 
this year, 

Radar Simulator—-The Royal 
Swedish Air Board has purchased a 
Solartron ten-target early-warning 
and height-finding radar simulator 
for the country’s Air Force. 


LL.S.—The government of the 
Belgian Congo has ordered the Pye 
Instrument Landing System for 
Elizabethville and Leopoldville air- 
ports. 

Telecommunication measuring 
equipment valued at $200,000 io 
been ordered by the Canadian 
Department of Defence Production 
from Marconi Instruments through 
the Canadian Marconi Co, In all, 
nearly 200 instruments, including 
si generators, portable frequency 
meters, loscopes, wave analysers 
and transmission test sets are to be 
supplied. 

Radar.—Seven double-ended ferry 
boats operating between Brooklyn 
and Staten Island, New York, are 
to be fitted with Decca Type D303 
radar. Each boat will carry two 
radar sets. 


Airborne search radar 
go drift measuring equipment 
is i — by Ekco Elec- 
retin mg for Viscount fleet of 
Kuwait Airways. 

Valves and C.R. Tubes.—<As part 
of a drive to extend their sales of 
valves and tubes in North America, 
the M.O. Valve Co. has seconded 
F. T. C, Dixon to their agents, 
British Industries Corporation, of 
New York. Mr. Dixon was pre- 
viously in charge of cathode-ray tube 
— at the company’s Hammersmith 
works, 


with 


Honduras.—Agencia René Sempé, 
of Apartado 219, Tegucigalpa, wish 
to represent a U. "K. manufacturer of 
television receivers. A _ television 
service ing on the 
$25-line is starting shortly. 


New Trix 
Ribbon 
Microphone 


Now uate, this much acknow- 


feedback effects. ‘Tue ae 
response and sensitivity have 
also been improved. 


This model—G7823—has its 
head tilted for easy use. It’s 
normally supplied with low 
impedance output (30 ohms) 
but is = a ble with high 
if required. The microphone is 


complete with screened connector, 
with iocking ring, which fits 
directly to stand or base. If 
wanted, a switch adaptor can be 


Finish Satin Chrome 
Dimensions (without 
connector) 

Height 34in. (9 cms). 
Diameter jin. (35 
mm.) 

Weight 74 oz. (215 
grams) 


THE TRIX ELECTRICAL CO. LTD. 


1-5 MAPLE PLACE, LONDON, W.!. 
Tel: MUSeum 5817 (6 lines). Cables & 
Grams: Trixadio. Wesdo. London. 


RANDOM RADIATIONS 


By DIALLIST 


Improving East Anglian TV 
TO those who live in East Anglia it 
is good news that a two-way radio 
link between Tacolneston and Bir- 
mingham is to be built. At present 
the Norwich station receives its tele- 
vision programmes by direct pick-up 
of the Crystal Palace transmissions at 
& receiving station near Bury St. Ed- 
munds, whence it is routed by a radio 
link to Norwich. Reception can be 
very good over a wide part of the area 
and it’s much improved since Tac- 
olneston’s ¢.r.p. was raised. But one 
big disadvantage of a long-distance 
pick-up system is that it is apt to 
gather in other things besides the 
wanted signal. And once received 
interference has willy-nilly to be re- 
layed. The result has been that under 
certain conditions pictures have been 
no better than fair to moderate. I'll 
willingly admit that interference bad 
enough to spoil the picture has been 
but rarely in evidence lately. But 
one is sometimes conscious that the 
picture, though worth looking at, 
ought to be better than it is. I under- 
stand that even after the introduction 
of the new link Tacolneston will still 
have to rely for some time on the 
direct pick-up of a main station but 
this time it’s Sutton Coldfield. How- 
ever, this will be dispensed with 
when the radio links have been com- 
pleted. When the I.T.A. station at 
Mendlesham, with its huge mast and 
high e.r.p. gets going, too, East 
Anglia should find itself very well 
served by television 


Peterborough, Too 


In addition to linking Tacolneston 
with Birmingham, the proposed link 
will serve en route the B.B.C. station 
being built at Morborne Hill, near 
Peterborough. The project will be 
carried out in two stages. At the end 
of this year a u.hf. twin-path one- 
way link will be installed between 
Norwich and Peterborough where a 
B.B.C. receiving point will pick up 
the Sutton Coldfield programmes 
which will then be sent along the link 
to the Tacolneston station. The final 
installation will consist of a twin-path 
bi-directional link over the whole 
distance with three intermediate 
fepeater stations. At Peterborough 
back-to-back terminals will be em- 
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ployed which provide complete 
modems (modulation /demodulation 
facilities) making it possible to extract 
a programme at that point to feed the 
new transmitter or to feed in a broad- 
cast originating in the Peterborough 
area. 


A New Use for Radar 


READERS who were concerned with 
p.p.i. radar receivers at the beginning 
of the war may remember those 
mysterious, large illuminated patches 
which sometimes appeared on the 
screen, usually at night-time. They 
were specially in evidence during the 
spring and autumn months and often 
covered large areas of the screen. It 
was established that they weren't due 
to high flights of aircraft and some 
Wag suggested that they must be 
echoes from flocks of angels winging 
their way over the sky. The name 
“angels” stuck. It was eventually 
established by using powerful tele- 
scopes on clear, moonlit nights that 
the fliers were not ‘planes or angels, 
but birds. In spring and autumn 
birds migrate in vast numbers, and 
so dense are the flocks that they give 
rise to good radar echoes. For some 
little time now both p.p.i. tube and 
height-range radar have been in use 
for studying bird migration and quite 
remarkable results have been ob- 


atsecratio 


ILIFFE 
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tained. The big snag is that indi- 
vidual species can’t be identified— 
there’s no ornithological equivalent of 
iff—but it’s often possible to 
deduce the identity from the height, 
speed and size of the flocks, from the 
direction they are taking and from 
the fact that birds have previously 
been seen massing for migration in 
this place or that, or that tired in- 
coming migrants are seen in certain 
areas on the following day. 


Transatlantic Television ? 


ALMOST the whole continent of 
Europe either is or can be linked up 
for television purposes and we get 
some very good and interesting pro- 
grammes from distant parts via our 
cross-Channel link. What so many 
people would like to see realized is 
transatlantic television. The Ameri- 
cans already operate radio-links for 
their forces in Europe; but these are 
used for sound only, for so far it 
hasn’t been possible to utilize chan- 
nels wide enough for TV. There 
seem to be two possible ways in 
which it might be done. When the 
whole of France was served with 
views of the Fourteenth of July 
Ceremonies taking place in Algiers, 
the method successfully used to span 
the Mediterranean was to employ a 
circling aeroplane as a relay station 
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A chain of aeroplanes circling over 
the Auantic seems a possibility— 
though only just, for weather condi- 
tions might make station-keeping 
very difficul: and it would at times be 
a risky business. But I don’t see 
why, if the money were available, 
ships shouldn’t be used with captive 
balloons to extend their effective 
horizon. They would remain in their 
allotted positions, as the weather 
ships now do, picking up transmis- 
sions and relaying them on. I’m sure 
that transatlantic television will be 
a commonplace occurrence one day. 
May that day come soon! 


It All Helps 


REDUCTIONS in taxation are 
always welcome, and I'm sure that 
all radio folk—manufacturers and 
their customers alike—were delighted 
by the lowering of the rates of pur- 
chase tax. This has made it possible 
to bring down the prices of sound 
and TV sets quite a bit, and it should 
make for increased business. Better 
still, to my way of thinking, is the 
removal altogether of purchase tax on 
replacement c.r. tubes. Before the 
budget announcement the position as 
regards rebuilt tubes was rather a 
queer one: if you got your own C.r.t. 
back duly renovated, it wasn’t liable 
to tax. But should you receive one 
that had been someone else’s, then 
the tax could be slapped on. Such a 
weird state of affairs must have meant 
a lot of extra work and expense in 
the way of checks and inspections, 
which couldn't have done anybody 
much good, 


A Record to Find All 
Records ? 


WRITING from Worcester Park in 
Surrey, a reader tells me that he has 
a Marconiphone Type 702 television 
receiver, which was made in 1938 or 
"39 and is still giving good reception 
for about five hours every day 


a number of faulty ptr vhy 
eh.t. transformer was out of i 
and one valve was dud. Otherwise 
it was, a8 my correspondent puts it, 
in mint condition. It has given con- 
sistantly good service since, and des- 
pite its 20 or 21 years, it 


iH 


cabinet the eet needs two 
to lift it! By the way, the 
number of the cathode-ray 
D26019, in case makers 
check its age. 
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Every day brings 
fresh demands 


The giant strides which are being taken 
today in the electronic fields of science 
and industry have quadrupled the number 
and variety of electrical components that 
are needed. 


The BULGIN research and manufacturing 
division with its unrivalled skill and vast 
experience is solving many problems 
of today and tomorrow. Every day for 
over 35 years it has been helping manu- 
facturers with their difficulties in the 
application of electrical devices. Let it 
help you, 


OVER 10,000 COMPONENTS 
AVAILABLE 


| F.R MODERN CCMPONENTS } 


A. F. BULGIN & CO. LTD., 
BARKING, ESSEX 


Telephone: RiPpleway 5588 


(12 fines} 


PRECISION 
ELECTRONIC 
COMPONENTS 


ee 


LIST Nos. 1 Sal 
P.490 (Plug). 


UNBIASED 


Homostereo and All That 


IN its early days, the B.B.C. had a 
well-deserved reputation of being a 
centre of learning and culture, and 
those members of the staff—other 
than engineers—who were not 
alumni of Oxford or Cambridge were 
apt to be looked at askance; in fact 
it was rumoured that even the 
“hewers of wood and drawers of 

water” were Cambridge poll men. 
that is past history, however, 
and today things are vastly different 
as can readily be seen by the B.B.C.’s 
patronage of a dreadful word like 
“monophonic” to designate single- 
reproduction as distinct 

from its stereophonic counterpart. 
The utmost that can be said in 
favour of monophonic is that it is 
somewhat less offensive than 
monaural; this latter word implies 
reproduction which is, in some way, 
specially adapted for those who have 
the misfortune to be totally deaf in 
one ear. The word monophonic is, 
however, not very much better. To 


my mind, monophonic reproduction 
—which means one-sound reproduc- 
tion—conveys the idea of a solo per- 
formance on, say, a triangle or big 
drum. 


Many people who ought to know 
better are woefully ignorant of the 

recise meaning of words. I once 
oar a Cambridge man who didn’t 
know the difference between an ex- 
hibitioner and an exhibitionist; now 
and again, of course, the former is 
also the latter. At any rate, I do 
not hesitate to suggest that the 
correct word for single-channel repro- 
duction is “monodic”*; it is surely 
le mot juste for it does literally mean 
single-channel. But I don’t want you 
to think that I want to displace the 
familiar word stereophonic in favour 
of stereodic; obviously stereophonic 
—solid sounding—is the correct 


The only possible objection that 

raised is that the word 

monodic with its meaning of single- 

channel may be needed one day to 

describe stereophonic broadcasting 
on a single radio channel. 

There is, however, a far better 
word to describe such a system of 
broadcasting, and to emphasize the 
fact that the two “stereo” channels 
are sharing the same radio channel; 
obviously the word is “ homodic ”— 
same channel. This would convey 
an unmistakable a. In actual 
practice I do not doubt that this 
system will come to be known by 
the name of “homostereo broad- 
casting ” to distinguish it from ordin- 
ary stereo broadcasting on two radio 


* A contraction of monos (one or single) 
» path o channel). “In 


such i h” is usually 
dropped, ¢.g., electrode. 
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By FREE GRID 


channels which might be called 
“heterostereo.” May we expect 
that the Yanks, just to be different, 
will fuse Latin and Greek and call 
it “solo stereocasting ”? 


Better Audio Fare 


IT is said that a rolling stone gathers 
no moss, but that is certainly not true 
of the Audio Fair of two months ago 
which again had a new home this 
year—the third in its brief history— 
and was as crowded as ever. Maybe, 
however, its organizers moved it 
away from the Strand area this year 
so that it should not gather so much 
Moss, with a capital M, in the form 
of waiter’s dress, a subterfuge 
adopted in previous years by visitors 
unable to obtain an invitation card. 

Even this year I was surprised at 
the extraordinary interest shown by 
the large catering staff of the hotel 
in which the Fair was held. 

The highlight of the show was, as 


Extraordinary interest 


might be expected, stereophonic 
reproduction which is still a nine 
days’ wonder. I was glad to see 
that the over-dramatized juggling 
with railway trains and suchlike 
things—which were a feature of the 
Audio Hall at last year’s Radio Show 
—had been, to a large extent, aban- 
doned, but I did not find the audio 
fare provided in the demonstration 
rooms very convincing. 

This was largely due to the limita- 
tions of space in an hotel bedroom. 
They may be gf the size of an 
average living room, but certainly do 
not simulate the listening conditions 
of the home. As I explained to one 
exhibitor who tried to convince me 
to the contrary, even if he usually 
packs a'dozen or more perspiring 
people in one half of his living room, 


I certainly do not, and nor do most 
ordinary people. 

The arrangements in most of the 
demonstration rooms seemed to me 
to be such that only one or two of the 
audience were in a suitable position 
to perceive a stereophonic effect. 

think it would be far better if 
the exhibition authorities revised the 
order of things, and gave a separate 
bedroom to each manufacturer for his 
stand, and turned the exhibition hall 
into a properly fitted-up demonstra- 
tion theatre. Each manufacturer 
could be allotted a certain period of 
the day for demonstrating his appara- 
tus. 


Why Psi? 


LAST December I was talking 
about ¥ (psi) waves, and I said that 
this symbol was probably used be- 
cause it was the first letter of the 
word “ psyche,” which, among other 
things, means the basis of all things. 
I was ignorant at that time that 
“psi” was also used to describe 
such things as telepathy and other 
kinds of E.S.P. (extra-sensory per- 
ception), as well as ghost-hunting. 
According to a book re- 
view I recently read under 
the title of “The Pursuit 
of Psi,” it seems as if ¥ is 
the label applied to any- 
thing we know little 
about. I still think that 
the symbol “ psi” is short 
for “psyche” but I am 
certainly not sure. So if 
you classical 
” can help to 
. lighten my darkness I 
) shall be very grateful. I 
have a vague idea that v 
may be the initial letter of 
a word unknown to me or 
even to our old friends 
Liddell and Scott. 
Talking of psi reminds 
me of what may be an in- 
stance of it. I recently 
heard from somebody who 
is well known in the 
world of audio technology. 
He was asked to help in 
tracking down strange noises 
heard by two aged ladies which were 
inaudible to others. 

On the face of it, one would say 
that the two ladies were suffering 
from aural hallucinations, but their 
doctor gives them a clean bill of 
health and says that all the usual 
causes of “hearing things” are 
absent. The recording apparatus is 
quite deaf to these sounds, and it 
has been suggested that the’ ladies 
may be able to hear frequencies 
which are lower than those nor- 
mally audible. 

Personally I wonder if they 
“hear” the noises telepathically and 
wrongly think they are coming in 
through their ears. I am hard at 
work to see if I can devise some- 
thing to record telepathy. 
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1 your ampli qovd anough 


State here 


yes 
oF 
no 


if NO we will send yow full 
perticulers of our amplifiers. 


if YES we will make sure we hove 
your name on our moiling list for 
details of our new stereo amplifiers 


Leak amplifiers were the 
first in the world to be mar- 
keted with a distortion con- 
tent as low as 0.1%, a 
claim received with in- 
credulity in 1945 but which 
was subsequently confirmed 
by the National Physical 
Laboratory and has since 
become an accepted world- 
wide standard. 


The First Name 
in High Fidelity 


H. 3. LEAK & CO. LTD., BRUNEL ROAD. 
WESTWAY FACTORY ESTATE, 
LONDON, W.3, ENGLAND 


Telegrams : Sinusoidal, Ealux, London 
Telephone : SHEpherds Bush 1173/4/5 Cables : Sinusoidal, London 


Ask your dealer for a demonstration of LEAK 
equipment including the NEW POINT ONE 
STEREO pre-amplifier and STEREO 20 
power amplifier. 
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. TAKE YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
._ developments, are described fully in these new leaflets . 


_ SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity 

values and working voltages in more compact 

designs, specially suited to ultra modern 
equipment :— 


PHOTO-FLASH EQUIPMENT « DEAF AIDS 
~ i PRIVATE TELEPHONE INSTALLATIONS 
AMFLIFIERS « D.C. FOWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 

EQUIPMENT 


ELECTROLYTIC 
CAPACITORS ~ 


Condenser Specialists for over 20 years. © 


~s 


DALY (Condensers) LTD., WEST LODGE WORKS, 
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 


There's nothing so good as building t& 
with a 


JASON it 


AUDIO-GENERATOR AG.10 


Capacity-tuned Wien Bridge gives excellent stability 
with low distortion. Output held constant over entire 
band. Model AG.10 covers from 10 to 100,000 c/s in 
four ranges. A maximum of IOV is available from cathode 
follower output stage. The attenuator gives a minimum 
calibrated output of 100 microvolts. Square wave output 
with an excellent rise-time makes the instrument valuable 


Joson offer a number of 
test-equipment designs in 
Kit form or ready built. 
All are designed to high 
standards of efficiency. De- 
tails gladly sent on request. 


for checking all audio equipment. Output, level within 
1dB over whole range, available as sine or square wave 
as required. gm wave rise-time less than 2 micro- 
seconds at all frequencies. 

This instrument is designed in conformity with other test 
instruments in the Jasonkit range, and is complete with case. 


Kit complete with building 
and operating manual 


£12 - 10- 0 


Kit built 5 ready for use 
- 2-6 


BRITISH DESIGNED TO HIGH TECHNICAL STANDARDS 
TWE JASON MOTOR & ELECTRONIC 0O., 3-4 (D) GT. CHAPEL ST., OXFORD ST., LONDON, W.1 


GER 0273/4 
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small size i Big Performance 


Performance Plessey ‘E’ type electrolytic 
capacitors give exceptional capacitance per unit 
volume due to their sintered porous anodes plus 
the familiar stability of tantalum oxide dielectric. 
% Diameter only +25 in. (6°35m.m.) 
% Temperature range —55 to 85°C 
% Capacitance tolerance -20 to + 50% 
% Leakage current o-5yA (Max) 

after 3 minutes at rated voltage 


‘CASTANET’ TANTALUM ‘E’ Type Capacitors 
Range quF., 70 V.d.c. to 200uF., 3 V.d.c. 


Application Particularly useful where long life, 
low leakage current and wide temperature range 
are important; their small size and electrical 
characteristics make them especially suitable for 
use in transistor circuits. Write for Publication 
No. 111, which gives details of the complete range. 
Other Types: 


‘A’—souF., 70 V.d.c. to 750uF., J Vdc. 
“9'—1F., 70 V.d.c. to 20uF., 3 V.d.c. 


THE PLESSEY COMPANY LIMITED 
Chemical & Metallurgical Division - Components Group Plessey 


Wood Burcote Way - Towcester - Northants - Tel: Towcester 312/6 
Overseas Sales Organisation: Plessey International Limited : Ilford: Essex Tel: liford 3040 
‘CASTANET’ is a Registered Trade Mark 


Pree 
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ACCURATE FREQUENCY 
MEASUREMENT «:s.01.u,.u,. 


by a British Manufactured 


HETERODYNE FREQUENCY METER 


Sole Manvjacwes TELEMECHANICS LTD 


Makers of High Voltage Test 
Sets and other Electronic Equip- 
ment for H.M. Government. 


SHORE ROAD, 
Telephone: Hythe, Hants 3376 Cabies 


Designed and built to rigid services specifications. 

TYPE T75, 

Frequency Range: 85 to 1,000 megacycies. 

TYPE T74, 

Frequency Range: 20 to 250 megacycles. 

Frequency calibration accuracy: .002% at 25°C. (or 01% be- 
tween —20°C. to +70°C.). 


Crystal-controlled, portable heterodyne-type Frequency Meters used 
for Field testing and measurement of ulated, or C.W.R.F 
transmitters, receivers and signal-generators. 


Mains Operated Power Unit evailabie as optional extra and designed 
to fit into the battery compartment. 


Enquiries invited for instruments with higher ranges. Limited 
supply of B.C.221 reconditioned aad calibrauen frequency 
meters, range 125 Ke/s to 20 Mc/s. 


A 


~——---=-["TELEMAX. }----------- 


NSTRUMENT 


Complete Specifications on application to:— 


(instrument Division Dept. W.W.7) 


HYTHE, SOUTHAMPTON, ENGLAND. 
Teleset’, Hythe. Southampton. 


Agents: Some overseas territories still available. 


THE PARCOPAK 
(built like a battleship) 


ENJOY MOBILITY FOR 

Dictating Machines, Tape Recorders, Radio, 

Television, Radiograms, Record 

% Input 6, 12, 24, 32, 48, 110 and 220 volts. 

x Output 250 volts, 50 c/s., 200 watts (max.). 

% Fitted with remote contro! facilities or 
00 switch and watts output panel. 


Prices from £14 :9:0 
WRITE FOR DESCRIPTIVE FOLDER: 
TRADE ENQUIRIES 
Sole Manufacturers: 
P. A. R. LIMITED, TALBOT WORKS 
TALBOT STREET. NOTTINGHAM 
Telephone 46505/6. Telegrams Parco, Nottm 


it’s NEW— __=siit’s miniature 


CHANNEL 


TYPE 40 TRANSISTORISED SIGNAL GENERATOR 


NET PRICE €5 15 .O POST PAID 


GATTERY 2/4 EXTRA e@ CASH WITH ORDER ORC.O.D 


*® TRADE AND EXPORT ENQUIRIES INVITED * 
*% Small enough to fit in your pocket—only 4)" x 34’. 
%*% Frequencies up to 20 Mc/s on fundamentals. 
* R.F. and audio outputs, attenuated. 
*% Full standard specification. 
*® Light weight—low consumption. 
Write tor descript we leafiet or order today from— 
CHANNEL ELECTRONIC INDUSTRIES LTD. 


INSTRUMENTS DIVISION 
BURNHAM-ON-SEA + SOMERSET - 


DUNSTAN ROAD Phone 3167 
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TRANSISTOR SET 
As featured on B.B.C. Television 


The Taylor Meter Mode! 100A 
avaliable total cost. 
ait diagram end 


TWO OUTSTANDING METERS 
AC, tn 6 ranges. 
200 Megs. im 4 ranges (seif-com- 


+) 
ili 
S24, 


AC. Volte—0-2.5 KV 
ie = 


ae 


Charging Switchboard 


CABINET 
Navigation 


WIRELESS 


Woridwide Export Service 


ELECTRONIC 


ZQUIPMENT FROM U.S.A. 


Frazar & Hansen Ltd., internationally known 
since 1834, presents the latest advancements in 
electronics designed and engineered by leading 
U.S.A. manufacturers: many microwave and 
transistorized devices, components and com- 
plete equipment. A number of these are designed 
to meet military specifications. 


High Speed Pulse Generator 


Model B-7. New low price unit 
for laboratory research. Repe- 
tition rates 20 cy. to 2 Me/s 
from an internal oscillator. 
Pulse widths .05 to 1000 /sec.; 
pulse delays from o to 10,000 
pisec. May also be triggered 
externally. Output pulse amplitude 50 V. positive or negative 
into a load of 50 ohms. Rise and fall time .o2 p/sec. Occupies 
only 8-jin. of panel space. 


Line Fault Analyzer 


Model 124A Line Fault 
Analyzer designed for rapid 
location of faults on trans- 


to 200 miles. Also avail- 

able—carrier frequency voltmeters, wave analyzers, 
specialized LF, HF, VHF, UHF test equipment, 
RF transmitters and power measuring equipment. 


Also aluminum microwave and relay towers, AM trans- 
mitters, audio equipment. Digital voltmeters and data 
printers. High speed pulse generators. Signal genera- 
tors. Spectrum analyzers, transistorized power supplies. 


Distributors Wanted 


representatives and manufacturers 


FRAZAR & HANSEN Ltd. 
301 Ciay Street « San Francisco 11, Calif. 
Since 1834 


| 
| 
| 


| 


Overseas inquiries invited from electronic engineering | 


WorRLpD Jung, 1959 
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Decca 


FF. ET ss. 
} 


For the Finest Stereo 


to be heardanywhere-the most musical 
presentation-the most stable and con- 
vincing sound picture. 


& 


Twin Speaker Presentation 


of single-channel records or radio that 
is almost unbelievable till you have 
actually heard it. 


USE 


| Davey Corner Reflector Speakers 


with supporting equipment that really 
is good enough. 


| Particulars and Prices from 


GRAMOPHONES LTO 
6 Newman St - London W.1- MUS 9971 


* The Heavenly Twins 
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: C0-AXIAL 
CABLE 
FITTINGS @ 
FOR COMMUNAL AERIAL SYSTEMS 


shanty >: pons fl so: aay uoc 


Cut installation costs to a minimum 


Ease and speed of installation, cable economy, maximum 
screening qualities and performance specifications have 
all been acquired through long experience in building-up 
cable networks. Teleng cable fittings provide full screen- 
ing against induction and ghosting in both indoor and 
outdoor versions of Junction, Tee, Splitter and Load units. 


THE FULL RANGE INCLUDES .. . Surface or 
Fiush Outlet Units with or without attenuators or 
loads and incorporating complete isolation of cable 
conductor and screens to fully safeguard system and 
users. 


OUTLET UNIT TYPE UOC 


Full lists and prices from 
TELEFUSION ENGINEERING LIMITED 


ONE OF THE TELEFUSION GROUP OF COMPANIES 


Teleng Works, Church Road, Harold Wood, 
Romford, Essex. Tel.: Ingrebourne 42901 


If it’s Eiente 
and you want it 
Designed and Developed or produced * 
to your specification 


be 
& COMPANY LTD, detecting 


(formerly P.A.M. Ltd.) 


Compact Stabilised High Voltage Supply. Safe 
and reliable supply for photo-multiplier cells 
and cathode ray tubes. Variable output between ou ane 
0-1250V D.C. at 250 micro amps. Size 6’ x 4" x 3”. 


ESTB. 18%) 


. Vee & Cc OM PAN Y » ++. 
PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY Telephone Gulldford 221! 
A member of the Southern Areas Blectric Corporation Group 


Cc, OO DMANS 


Axiom 4OO 


twin-cone Unit of similar design to the Axiom 300, but 
an even heavier ring type magnetic assembly 


“ean a total flux of 195,000 A alll with consequent- 
a high ree of electro-magnetic damoue. In 
eddition, U the power capacity is higher. 

Thus, the Axiom 400 


Wruerzss Wout 

for High Fidelity 
The most advanced twin-cone High Fidelity Axiom 300 
incorporating 


yet p 
developments which not ~* reduce desertion © toa — 
low level, but also provide a smoother and more ext 

response than ever before achieved in this type of Unit. 


Both diaphragms are carefully terminated to prevent 

SS waves and spurious resonances and are driven 

by a 000 Mi coil ded in a total flux of 

ssepee axwells. A robust cast chassis is employed 
the construction is dust-p: 


will — woes the oo 
of the Axiom 


ena . ee Hise | Piaelcy Pe 
— 
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SPECIFICATION 
F 


SPECIFICATION 
Frequency eon 


Maximum Power Handling Capacity: 
Fiux Density: 

Voice Coil Diameter: 

impedance: 


Typical on-axis response curve for Axiom 306 
100 c/s 200 300 400 500 1Ke/e 
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Goodmans High Fidelity Loudspeaker Manual, which contains 
full information on Goodmans High Fidelity products, free en request. 


.. -Europe’s largest Manufacturers 
and the World's largest Exporters 
ef High Fidelity Loudspeakers 
Wembley | 200 (8 lines) Grame: Goodaxiom, Wembley, England 


Cc, OODMANS 


GOODMANS INOUSTRIES, 
AXIOM WORKS, WEMBLEY, 


LIMITED, 
MIDOLESEX, 


DEPENDABLE RELAY 
CO. LTD. 


8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3. PRimrose 8161 
Head office, {2a Tottenham Street, W./ 


Have you 
a Relay 
problem ? 


TRANSISTOR RELAYS 


PACKAGED UNITS ready to connect to any A.C. 
Mains. Fitted 2 C/O. 5 amp. and screw-type 
terminal outlets. Sensitivity 300 micro amps. 
and 3 micro amps. 


HUNDREDS OF USES including :— 


@ OVEN CONTROL 
@ CONTACT THERMOMETERS 
@ BRIDGE CIRCUITS 
@ PHOTO-ELECTRIC CELLS 
@ LIQUID CONTROL 
etc., etc. 


AUTOMATION 
RELAYS 


Standard 3000 T con- 
tact assemblies + | or 
2 Mercury Switches u 
to 50 amps. at 440 
A.C. or 20 amps. 230 


* 


P.O. TYPE 3000 
& 600 RELAYS 


Manufactured to your specification to Post Office 
or Interservice standards. 
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variable high power 


Amplifiers 


TYPE 10 
SAVAGE 10KW POWER 
AMPLIFIER 


The SAVAGE 10KW AMPLIFIER is designed to meet 
the high power drive requirements of large vibrators. 
It has an output of 10 KW (continuous sine wave 
rating) over the frequency band 40 c/s. to 10 Ke/s, 
The output has eight secondary sections of 41} V. 
each which may be cross connected to give a range 
of output voltages from 41} V. to 330 V. Accessi- 
bility of components and ease of installation are 
features of this very compact 10 KW amplifier. 


SAVAGE AMPLIFIERS 

are suitable for driving 6@ cycle American 
equipment; 400-2500 cycles for aircraft equip- 
ment; ultrasonic power supplies for cleaning, 
drilling, etc. 


@ if you have any problems regarding amplifiers, 
consult our Technical Department. 


W. BRYAN SAVAGE LTD 


Designers and manufacturers of amplifiers and vibrators for modern industry 
17 Stratton Street, London, W.1 
Telephone: GROsvenor 1926 


Dasesoww 


Now what can 


you wouldn't know? 


Asa reader of this paper, you'll already be well 
aware of the importance of the British National 
Radio and Television Show. You'll know that 
unfailingly, year after year, it’s an event that 
mustn't be missed. You'll know what to 
expect—eagerly. 

You'll know that, again this year, there'll be 
developments of tremendous interest to you 
...in Radio and Television . . . in Records and 
Record-players (with increased emphasis upon 
the new sound-world of Stereo)... in the fields 
of Telecommunications and Electronics. 
You'll know that you're going to enjoy your- 
self more than ever before. 

And you'll be right. 


THE RADIO AND 
TELEVISION SHOW 


BARLS COURT - LONDON 


Wiretess Worip 


For HIGH SENSITIVITY! 
HIGHEST FIDELITY! 
MAXIMUM RELIABILITY! 


REASONABLE Cost! 


L45. A compact High Quality 

Hy watt 

Size rox. 7-5-Siin. high. Sensitivity 
is 28 millivolts so that the input socket can 
be used for either microphone or gram. 
tape, radio tuner, etc. B.V.A. valves used 
are ECC83, ELS4, EZ90. Controls are: 
Vol. Treble and Bass with mains switch. 
The Tone controls cate full compensa- 
tion for long playin tput 
matching for 3 ohm Ey a Retail 
| price &5/19/6. 

THE LT45 TAPE DECK AMPLIFIER. 
| A complete unit 
| lator incorporated) read 

| to A.C. mains, 3 ohm 
practically any make of deck. + ge 


multi-position switch for 34, 7h and ISin. 
per set. Retail gens. 

THE LG} GRAM AMPLIFIER. Overall 
size 64 x 44 x 2hin. Controls: Vol. and 
Tone (with mains switch). Output for 
0.09% measured at 10 watts. | MULLARD VAL 23 — Sa AC. ae Ba 


ves 200-250 
Damping Factor 35 1); ECCR3 EL84(2); 
s ° ~ Ay it (2); (2); | price 55/9. 


L500 SO WATT AMPLIFIER. Size 

ouaur MATCHINGS approx. 13 x 9 x 7in. Sensitivity 25 m.v. 

cr 3 ohm and 15 ohm | Outputs for 3 and 1S ohm speakers. 
L/Speakers from high grade 


Retail Price 19 gna. 
sectionally wound output trans- | L1@ 10-12 WATT HIGH FIDELITY. 
former. AMPLIFIER with separace pre-amplifier. 
RESERVE POWER SUP. | Retail price IS 
PLY (for Radio Tuner) 300v. 3 STEREOPHONIC AMPLIFIER 
30 m.a. smoothed and 6.3v. pale 150 m.v. 33 3 watts on 
1.Sa. at 4-pin socket. each channel. Retail 7 gns. 


ELECTRON WORKS, tei: cocds 63-0126 
ARMLEY, LEEDS omen 
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MODEL LIO HIGH FIDELITY 10 WATT 
AMPLIFIER 
WITH SEPARATE PRE-AMPLIFIER 
acme 
only 


a & ric GNS. 


Size of main amplifier 9in. x Jin. x Sin. | 
Place tlin, x 4§in. x in, Front- 
Place fin. 


x Bin. Stoved Gold ham- | 
ie Gold. Front Plate 
amplifier 


Weight of main 

tein. Pre-amp. Jibs. For 50/60 
c.p.s. A.C. mains 200-230-250v. or to 
order for | 


The following Outstanding Test Figures 


Sensiti (for 10 watts) 
LP. Tas. ai 


HARMONIC 
DISTORTION 
(Inc. Pre-amplifier) 


~10 d.b. at 5 Ke/s. 
TRADE AND EXPORT ENQUIRIES TO: 


LINEAR PRODUCTS LTD. 


ae WU-LIFE TELET UBE oo 
“THINS” 


At your service! 


SERVICE “B” 


\ \ 


SERVICE “A” 


Most makes and types of tubes supplied from stock. 
Bulk discounts arranged 


The normal service you have 
enjoyed for so many years 
in which we rebuild the 
electron gun. 


GREATLY REDUCED 
PRICES 


12in. or H4in. from £5 10 0 
15in., 16in. or 17in. 
f 0.0 


«7 
£10 10 0 


We supply a virtually new 
tube, new in every respect 
other than the bulb which is 
rescreened in every case 
and fitted with a new English 
gun. Aluminised tubes will 
be re-aluminised. 

PRICES 
12in. or I4in 

(Aluminised £7 10 °) 

17in. & 
(Aluminised £8 17 $) 


Trade discounts allowed. 


NOW A 12 


MONTH’S GUARANTEE 
* 


Our long a ensures first class workmanship 
full use of all the latest techniques. 


coupled wit! 


Price list and further information from: 


NU-LIFE TELETUBES 


STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX. Tel.: BYRON 5676. 
FIRST TO BE INSPECTED BY THE R.T.R.A. and TRADE PRESS. 
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AUDIO OSCILLATOR TYPE A050 
covering 20 cps to 200 kc/s in four ranges. 
£10 plus 4/6 carr./packing. 


VALVE MILLIVOLTMETER TYPE VV60 


measures 1 milli-volt to 100 volts rms over 
the range 20-200,000 cps. 


£14 plus 4/6 carr./packing. 


CAPACITY AND RESISTANCE BRIDGE 
TYPE CR50 


measures 10 pF to 100 mFd and 1 ohm to 
10 Megohms plus capacitor leakage test. 
£8/2/6 plus 4/6 carr./packing. 


All these instruments are complete with 
valves and instructions ready for use from 
200/250 volt 50 cycle supply. 


Full details sent on receipt of stamped 
addressed envelope. 


GRAYSHAW INSTRUMENTS 
126 Sandgate High Street, Folkestone, Kent 


Tel: FOLKESTONE 7e618 


be TRANSISTORWISE ! 
——4 


be POCKET-WISE ! 


“RECO” MIDDY TRANSISTOR ONE KIT 


“RECO” PUSH-PULL FIVE. M/L WAVES 
Lmdoore or outdoors this brilliant radio brings Light, Home and Continenta station: 
to your Gnger Ups. 5 transistors including OO45 B.F. stage. Pate biue case with 
red epk grille Complete with 2¢tn. M/C apeake: (Celestion) 66/7/6, p.p. 2/6. Deve 2/6. 
Gee Gin « éfin. x Ifo 


Oo (est Vanes .» Third, Home, Light, Radio 
ver was tested at 


RADIO EXCHANGE CO. 


27 MARPUR ST., BEDFORD. Tel. 2367. Ciosed | o/c Saturdays. 


Wirecess Wori_p 


high 
performance 
dual 
impedance 
the 


Aworthy link in the chain between live sound and 
perfect recording, the Cadenza ribbon microphone 
has been designed to give performance of the level 
of studio equipment, while remaining in the 
medium price range. 

It can be used as either a low or high impedance 
microphone to suit any type of equipment and to 
give almost unlimited cable length without 

line transformers. 

The entirely new arrangement of ribbon and 
magnet gives an output which is flat to within 
close limits over the wide range from 50 c.p.s. to 
12,000 c.p.s. This enables the user to record the full 
gamut of symphony orchestra, cathedra] organ, 
or the strong rhythmic bass and percussive 
highlights which add so much to the drive of jazz— 
even the solo piano, normally the most difficult 
instrument, is faithfully reproduced, 


tripod 
with 11 ft. of cable, 10gns. 


Send now for tlustrated folder | FC6, or ask your radio dealer 


Simon Sound Service Lid 
46-50 George Street, London W1 WELbeck 2371 


annem THE MAJOR-2”’ 
2+transistor Portable Radio 


% No serial or earth. 


Ww Variable pon over medium © | 
waveban 


¥* Interna! a aerial. 

%& Drilled and mounted chassis. 

% Four-stage reflex circuit. 

* Highly efficient. 

¥ Economical (1 mA. consumption). 
%& May be assembled within an hour. 
¥& Complete layout diagrams. 


We can supply all icems including 2 EDISWAN 
TRANSISTORS, case and persona! earphone for ... 


All parts sold separately. 
Circuit, layout diagrams and shopping list free. 


Size 44 x 3 x I fin. 


Weight less than 4 oz. 


72/6 


Post free. 


ee 


“THE MAJOR-3” 


volume control. Fantastic output! 90/-. Post free. 


OPP 


> 
] 
; A 3-transistor version of the Major-2 in che same cabinet fitted with 


CONSTRUCTORS’ PARCEL FOR 
TRANSISTOR POCKET RADIO 


Size 54 x 34 x Ifin. 


SPECIAL PRICE 


55 /- P.P. 2/6 


Component lists 
supplied. 


¥%& Attractive moulded cabinet (blue, red or cream) with gold, 12/6 
¥%& 1.B. 208 and 176 pf screened tuning gang. 10/6. 

* 3 ohm miniature 2hin. Speaker to fit. 21/6. 

% 20:1 output Transformer to match Speaker. 10/-. 

* 5 transistor printed circuit board, 5/6. 

%*% Circuit of 5 transistor radio 1). 


THE IDEAL BASIS FOR A POCKET TRANSISTOR RADIO 


THE “TRANS/ISTOR—8”’ 
COMBINED CAR-RADIO/PORTABLE 


PUSH-PULL SUPERHET 


*%& Medium and long wave tuning. 
* All EDISWAN transistors. 

¥ Internal Ferrite aerial. 

¥ 250 mW output push-pull. 

* 7 x 4in. high flux speaker 

te Ready drilled paxolin chassis 
%* Transistor holders supplied. 

%* Point to point layout diagrams. 
%& Economica! and highly sensitive 
* Size 9 x 7 x 3in.; weight 4ib. 


Complete set of components includ- 
ing cabinet, speaker, etc. 


£11.10.0 rr. a. 


All parts sold separately. 


Car Radio Conversion 8/-. AVC 4/3, 
325 mW version, €13/10/-. P.P. 2/6. 


Now in its third year! 


FULL COMPREHENSIVE INSTRUCTION BOOKLET FREE 


¥& Works from 12 volt battery supply. 
te Output up to 2 watts audio. 
% includes high flux 7 x 4 speaker. 


Buile and tested 77/6. P.P. 2/6. 
All components sold separately. Free diagram and list. 


FOR USE WITH TRANSISTOR-8 ETC. 
CAR RADIO 2 Watt Amplifier 


A permanent power transistor stage for your car etc. 


%& MAY BE USED WITH ANY BATTERY PORTABLE USING 
A3 to 5 ohm SPEAKER. Complete set of parts 65/-. P.P. 2/6. 


THE TELETRON “ TRANSIDYNE” 


* 6 EDISWAN TRANSISTORS. 
% TCC printed circuit. 
% 120 mW output push-pull. 
*% Med. and long waves. 
* Comp ead 
%*% Long-life batteries. 
% EASY TO BUILD. 
%* tin. high flux Speaker. 
Size 6} x 33 x Zin. Weight 20 ozs. 


All components for construction including cabinet, printed 
circuit, etc., can be supplied for 


£11.19.6 pr... 


All parts sold separately. 
SEND 04. FOR CIRCUIT, PLANS AnD PRICES 


eee 


SIX TRANSISTOR 


POCKET SUPERHET 


%& Medium and Long Wave tuning. 

% 6 Selected Transistors. 

* Easy to follow Printed Circuit, 

¥ 100 mW ourput on new push-pull. 

% Incernal Ferrite Aerial. 

¥ 30 ohms 2jin. Speaker, 

% Comprehensive Instruction Booklet. 

% Low consumption on 9volt battery. 

te Attractive Plastic Cabinet with gold (red, blue 
and white colours). 

% Easy to Build. 


This set is recommended as an ideal Portable 
Highly sensitive, selective, containing the latest 
features giving simplicity in construction with 
amazing results. 


All items supplied special inclusive price of 
£9.19. 6 Pr.2. 


ALL COMPONENTS SOLD SEPARATELY. 
SEND FOR FREE LIST. Instruction Book, 5/6, 


EST RANGE OF TRANSISTORS AND TRANSISTOR COMPONENTS FOR THE HOME CONSTRUCTOR 
LARG co PREE LISTS BY RETU nme 


5, HARROW ROAD, PADDINGTON, W.2 


HENRY’ S RADIO LTD, (Opposite Edgware Road Tube Station) PAD 1008/9 


1. PIRAN!I CONTROL UNIT 
Includes: 
Gas mA. movement meter with mirrored 
scale. 
Fully set Wheatstone Bridge. 
Complete in best quality case. 
Built-in galvo-shunt. 


ONLY £5/1 9/6 rr.% 


Including Circuit diagram. 


EVERSHED VIGNOLES WEE MEGGER 
500 volt 50 Meg. BRAND NEW sealed in cartons 
with leacher case and handbook. 


£12/10/- v.26 


100-volt type uséd but in new condition. With 
leather case. Post 
free 


1355 maces 


Used 27/6 


condition. 


RADAR UNIT TYPE 1683 
Complete with che following valves: 
2—6C40; 832A; 06298; 2—5R4G; 3—6AC7; 
6V6GTO; 931A photo multiplier with associated 
network. Also 2-blower motors. Input 30-115 
volt 400 to 2,600 c/s. ed 26 v. duc. BRAND NEW 


and boxed £6/1 0/- — 


RCA 6j-inch P.M. SPEAKER in Cabinet. 
With vol. control and 600 ohm Line Trans. 


27/6 P.P. 2/6 


RF UNITS TYPE 25 Switched 
Tuning 30 to 40 Mc/s. Includes 
3 SP6I's. wing. 30 10/- 
Type 26: Variable cuning, to 
65 Mc/s. including 2 EF54's and 25/- 
1 €C52. Carriage 2/6 


(Circuits in stock for both types 9d. each.) 


2 PIRANI DIFFERENTIAL LEAK 
DETECTOR 


Includes: 
*% Z-arm Wheatstone Bridge. 
a high quality 


*% Best quality wood case. 
*% Galvo-shunt. 
%* Circuit diagram. 
ONLY 59/6 P.P. S/- 


PYE 45 Mc/s STRIP TYPE 3583 
Complete with 12 valves. 10-EFS0O; EB34; 
EASO, with modification daca. 


39/6 Oxy 


“372"" MINIATURE IF 
STRIP 9°72 Mc/s 


The ideal F.M. 
conversion unit as 
g escribed in 
* April/ 
May, 1957. Com- 
plete with 6 valves, 


switches and 


EB91.1.1.F. T's, ecc., in ab 
With circuit and conversion data. 


12/6 (ess vaives) —37/G (wich vatves) 


Postage and Packing 6 (either type). 
FM AT ITS CH EST! 


ROTARY CONVERTER 


24 v. D.C. to 230 v. A.C. 50 cycles. 
Brand new and unused. 


£5/10/- 


100 watts. 


=? STROBE UNIT 
Complete with: 6—EFSO; a SP6I. 


etc 35/- 3% 


182A "Gre tt UNITS 


Relays, 


(5s? UNIT 
Containing _, ~~ 
Coils, ete. 7/6. P.P. % thd 


‘ BARGAIN OFFER 

QUrused U.S.A. 90-vole bacceries. Tapped¢ 
bat 674 volt, 45 volt, 22% vol. For use wih ¢ 
portables, etc. P 
y ont Ge ae EY 


PACKARD BELL PRE-AMP. 
Complete with screened case with 6SL7GT; 
28D7; relay, leads, jack plugs; handbook, etc. 
Sealed in carton. 


ONLY 12/6 ae 


ADMIRALTY TEST SET TYPE 229. 600 Mc/s. 
Brand new, in cases. €5/10/-. P.P. 7/6. 


~~ $CRS22 TRANSMITTER/RECEIVER 
All complete in new condition less valves. 
35/- PP. Sj- 


QUARTZ CRYSTALS 

A large range of frequencies in stock from 100 
Ke/s. upwards. Fundamentals: and 
harmonics, ecc. Send for NEW free complete list. 


426 CONTROL UNIT 


Includes: 4—EF50; 2—SP6i1; EB34; mulcibank 
switches; pots; ¢ mer, etc. 


onty 30/= PP. 3/- 


TRANSISTORS :- ~ 


Uunction Type PNP) 


aoe XAIO4 6 Mc/s osc/mixer, . 
RF 18/— ea. 

) Ediswan XAI03 4 Mc/s RF and IF amp. 15/- ea. ( 

Ediswan XB104 Audio Oucput, etc.... 10/- ea. ¢ 

Matched pair moony for up to 250 

») mW audio out 

ery oc 


bRed spot ‘B00 ke/s Audio amp. 

ee 2 co 5 Mc/s RF, exc. 
eliow Audio Amp! lifier 

pRoaiYotiow 15 co'8 Mele R.For iF ete.! 


) New data sheet available on all cypes. 
LARGEST RANGE OF TRANSISTORS ANDY 
COMPONENTS FOR HOME CON. 
STRUCTOR IN THE COUNTRY. SEND‘ 
pFOR NEW FREE LISTS. { 


-_-e-e-e-e-eeeeeeeeeS 
eee eee eee 


= 


3 eve’ SCALAMP GALVANOMETER 


Gaivo type 2000. 
BS mmpA. 


pw AE, 
ONLY stoe war P.P. Sim 
WAVER R 


# tye Scatame 
*& Sensitivity 


contained in metal . 
with ww circuit Soave. 
/19/6 10/64 


Mt ti ti i i Me 


All che above are in absolute new condition, 
DFull circuses pao Ay 1/9 post free. 


ALVES, ETC 
OVER 400 DIFFERENT TYPES IN STOCK: 
SEND FOR NEW FREE LIST. 


HENRY’S RADIO LTD. 


(DEPT. W/WJ8) 


5, HARROW ROAD, PADDINGTON, W.2 


(AT ah? py oF gees) ROAD PAD 1008/8 
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MUIRHEAD PRECISION, 4 bank, || MINIATURE MOVING COIL DIFFERENTIAL 
pole, — ¥ Stud Switch. Heavy duty | RELAY. Two coils 350 ohms each. Operating current | 
contacts, brand new, original boxes. Price | minimum 140 microamp, nominal 400 microamp, maxi- | 
17/6 each. P. & P. I/-. mum 8 milliamp. One pole two way, or, centre stable. 
Two way contact current 100 mA at 50 V A.C. or D.C. 
| Size 14 x 9 x din. Price: 22/6 each 


/EVERSHED AND VIGNOLES. Cirevit testing 
hms Meter, pattern “S$ 
complete with testing prods. | PLATE TRANSFORMER of very best 


inst. book, ete. Two ranges: 
aS aed Oe Gein Gece | U.S.A. make, brand new, original manu- 


. | facturer’s cases. input t 190) 
new, guaranteed perfect, as 

ittus. Offered at fraction of 2 mony es net 50.2280, 
maker's ie. 4417/6 each. | F6ip sine din. x Sin x prod = 
EVERSHED AND vic. | £#/!@/- each. plus carr. 10/-. 

NOLES “Wee Megger”’ 
500 volt in leather case. GUARAN pease seaw 


Chargi 
24 ry Sh oy M.1. 2in. fl. end. 
5 amp. D.C. M.1. 2¢in. fi. end. 
M/C 34in. meter 3in. scale, Thin. D.C. M1. 3hin. proj. rnd 
mounted in bakelite carrying 9 amp. D.C. Hot Wire W.R. 
case 7}in.x44in.x3in. com- 2tin. fl. end. ... 
plete with handle and test Volemeters 
leads. 27/6 each. P. & P. 2/-. 12 v. D.C. M.C. 2bin. proj. rnd. 
| 20 V. D.C. M.C. 2in. fi. 
AUTO TRANSFORMERS, step up, step down, 25 Volt D.C. M.C. in. fi. end. 
He patty ¥. aw aN: By 30 Volt Mi. Bin. proj. rnd. 
watt type eac 6 watt type 40 Volt M.C. 2in. fi. 
SOUND POWER TELEPHONE UNIT. | ¢3/3/. each. P. a. 3/9. 1.000 watt type £4/4/- each. | | 250 Volt A.C. rectified moving 
No batteries required. Fitted with neon | p 2 p. 6/6. Also 60 watts, 19/6 each. Puce Th coil linear scale in fl. rnd. 


indicator lamp and high pitched buzzer, 
operated by built-in generator. Entirely _ pen yw ae in. .. vad. 
self-contained, ex Admiralty. Rebuilt and S = olt A.C. M1. 4}in. fl. end. 
guaranteed working. Effective up to half a : = Sef 

mile, waterproof. 


€3 Unit or €5/17/6 pr. Carr. 7/6. Master Units 
to take five extensions also available. £4 each. 


souree vio ple Ae tet HAND. 
SETS. New, 17/6 each. P. & P. 2/-. 0-1 MA Flush mounting Pullen 


AERIAL AS ILLUSTRATED. | Idea! 7. : ae Die ~ tn ilebnaed 
fer Car. Overall length 33in., khaki, - : . : 
pn Mey wag _ which enables the ; Thermo-coupled 
aerial to xed firmly in any position. >” Ry a 350 mA. 2in. rnd. plug-in 
Price 8/6, plus P. & P. 1/6. ¢ $00 mA. 2in. end. plug-in 3/6 
WIRE WOUND RHEO- : POSTAGE ON ALL METERS 1/- 
ped ON CERAMIC. 58 ohms. 50 U.S.A, een ae ae 634s 


watt, complete with instrument knob.| CERAMIC PRECISION SWITCH 2 pole, 6 way, 4 ve gory gy ohms en milli- 


Price 6/6. P. & P. 1/6. banks. New in manufacturers’ boxes. Price: 10/6 each amps., basic movement 400 
P.& P. 1/6. amps., in wooden carrying case, com- 
NEW 10 watt DUAL VOLUME : 


plete with test prods, new batteries, 
+ atl hg ay 25 ohms, plus 25 ohms. a“ ; " waranteed perfect. Price €5/19/6. 
Tit each. P.& P. 1/6. Be P. 2/6. 


MUIRHEAD VENIER DRIVE. Scaled) 
0-180 Coqzee, ratio 31/1, dia. 3in., as 
ficted to R.F.26 units. Somaphee with 


hid. 


In rs’ original 
a. New, 8/6 each. P. & P. ue 


TRIPODS. Solid wooden legs 38ins.| 
long, metal top and) 
metal toes. As new. 
Price 10/6 each, plus) MUIRHEAD PRECISION KEY SWITCHES. Low 
3/— carr. capacitance, 4 single pole c/o each side. Brand new. | 
Chrome-plated bezel. Price 12/6 each. P. & P. I/~ | 
HIGH SPEED RELAY. Siemens, two! 
bobbins, 1,000 ohms each. New, 10/6 each.| 
Pa P. ie. | 


U.S.A. 27-volt +pole CHANGE. 
so amAys. | Bread new and boxed, 


=: BELL RELAYS. [2/24 volt, 

‘ohms coll, 2 pole —— ver, 1.5 amp| 20 WAY STRIP containing standard Post Office tele- 

contacts. Brand new. Price fis cach. P&P sone ee a) = size 1) x 34 x jin. New. 
+ @ac! 


SERVICE TRADING COMPANY — 


MINIATURE U 
SWITCH, two banks 
contacts, one bank conti 
30 ohms coil for 24 volt 
new, manufacturers’ packing. 

each. PF. & P. 2/6. Ilustrations above 
and below. 


ISELECTOR 
home 


VARIABLE VOLTAGE TRANSFORMERS, as itius- 
traced above. Brand new in manufacturers’ original cases. 
Input 230-volt A.C., output variable from 0 to 270 voit 
at 9 amperes. Price €15 each, plus carr. 12/6. 


MINIATURE P.M. MOTOR 


12/24 
vole, roversible, Ijin. dia. New Price 


9/¢ each. P.& P. I/-. 


NEW UNCHARGED UNFILLED 12 VOLT AC- 
CUMULATOR 2? ampere in unspiliable plastic cases. 
Comprises 6 x 2 volt separate coils connected by terminal 
6 x Si Xx 4hin. over terminals. Price 19/-, plus 
\ . Weoden carrying case for same with lid 


VENNER &- day 
clockwork Time 
Switch. Contacts | 


TWELVE nas F.W. BRIDGE CON- 


CTIFIER 
100/250 volt A.C. input 


Output 34/40 vole D.C. at 1.2 amps. New, 
perfect. Price 14/6. P. & P. 3/6. 


CONSTANT VOLTAGE 
200/250 v. AC. MOTORS. New f volt 50 cycles. 


h.p., 2 drives, direct 6000 Sw 
mo 300 r.p.m. 22/6 each. . & PL. 26, 


WE ARE EXPERTS AT OVERSEAS PACKING AND SHIPPING! 


SERVICE TRADING Co. 


NEW GALVANOMETERS, solid brass, 
Bin. dial, in i wooden case. 70 

ree scale, mA either side. 100 ohm 
coil. Price: 12/6 each. P. & P. 1/6. 


Wirriess Worip Jows, 1959 


Brand new, indi- | °S!-2s04 
LVE vidually checked 34128 


if 


é)- | GO7TAMER 
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Se FOSS KAKA AMMA ASO OOH EOS 
iwi &ee ' 
——) 
= 
o 


' 


& dee err 


eee eoerre 
volv—seewunes 


Re! 
NT34/4033A) 


> 


NT@2A 
oO} 

o7ze 

Pei 

PENS 
PENI 4! 
PEN220A 
PEN( 340 
PENDO! 60 
PM4DX . ! 
PTISH j~ | | SGT 
Orii | ) . | 128G7 
| OPS | e256? 


Ali U.K. orders below 10/., P. & P. 1/-; ~ U6: orders over OP. AP. free. Overseas postage extra at cost. 


Cathode Ray 
; Tubes 
|; 30P) ...... BB- 
|} scrl 4l¢ 
4s 
10 


ieee: 


| SFP? 
| VCASI? 


SHES BHO Oe 


Special Valves: 
31/1 70E «3s 
NIE 637 se 
WL4I7TA 

r1348 


~~ 
DS tO 


St Futse 


FIBA noss0 
| Vz7ile 


BRAND NEW ORIGINAL SPARE PARTS Avominors in leather case, with leads, fully Output Power Meter, Type TSIISRE. 
POR ARS RECEIVERS. tesred, 8/10). Packing and carriage 2. Frequency 20-750 Mele. Power $500 w. Full 
Please see advertisement December issue 613 Ceramic Valvehoiders W- each, 9. & working—with manual, &48. 
P. Ve 
set of strong aerial rods (Ameri- Maine Power Su Unit for No. 1? 

can). Screw-in type MP48, SO, $1, 52, 53, Marceni Signal Generator. TEI44G O85 kels., jess sor Made nag Ay of Canada iis y. 
total length (Sift. [0in.. cop diameter O.6/5im., 25 Mele Made up to new standard. €78, AC Brand new, 41S. PAP. Cl 
bottom diamercer 0.185in together with delivered free Jor ieei Variabl c 
matched aerial base MPS? with ceramic ph e ariable on- 
insulator, ideal for car or rool insulation, — a ‘wie Standard GPO. tyP®  Gensers. soos 2,000 v., 1716 ong , 3,500 v., 
UIE)», post free . 22%. Both brand new. P. & P. 2) 

- a ae American Aerial Tuning Unit type 8C r Le ° 
High ty ° 4,000 ohms 7298 from BC 610 TX covering 2 Me/s.3 Mess vejection mops, Oeram, 250 v. S00 w 
Grand new, ex YW .D., boxed. 10% per pair New &3. Post free a =" wr bulb dia. 2jin., length 4in., 7. 
Pa Pi. 

a | st 115-125 
Low Resistance Headphones, trand ove, RUMG,Comverter tune, Be" L)SIRS vacuum Condenser, 32.000 ¥. 50 ph, 28 
type CLA, Bh; ‘Balanced Armature, FH ang packing 1S/- Post free 
P&P. i). LF. TRANSFORMERS. 45 mer: 
vere T 6ST. 3.5 Mele. together c/s. A can 

Modulation Transformers (U.S.A. Collins), Ls gree ced’ calesianen “" a "heed. made im black crackle finish housing, 6/-. 
pomare imp, 6,000 ohms. C.T., secondary hones, key. in full working order, Geis, ° &P. ! 

ohms, 20 W., 9/6 each, post free f ar 


S). CARBON eae! MICROPHONE GP.O 
Transformers. Balance none type 24. OP 


30 or 250 ohms. U.S.A. manufacture 


Miniature hyahe pane Accumulator, 2 ¥ 
PAP. 6 C RADIO LTD 1.5 amp. br. at the 10 hour rave. Size 4in. x 
Comp! ’ — 1.8. Consisting of - = e thm. = fin, peice @ PL & P 2). 


tranemitter, receiver, contre! unit, serial, 


Thermo-couple Heating Element. 75 amp 
plugs, ete., 22/10). Post free in Bake ' ™ 
Sigs! Generator Tree Tolar rao. | 170, GOLDHAWK BD, | ois CE metal oe ee ee 
Mee. Fully guaranteed, 688. W.12 SHEpherds Bush 4946 1 Pa P. I 


| PERSONAL CALLERS WELCOME 


TRANSFORMERS 
COILS «= Lake oR SMALL QUANTITIES Virreous Enameweo Resistors 


ove. acs.c. TYPE pnt ny ap 182) te 22KN, our 
CHORES rrave enquiries WELCOMED | | | RETR Me rerieore conform to teser-terviens 
SPECIALISTS IN Other styles available, A.C.S.C. type approval applied for. 

FINE WIRE WINDINGS ACSC CGs 


i j Rating in watts th , 
' 
| a a 
MINIATURE TRANSFORMERS, PICK-UP, ; = Style | Service Wee Range 
| 


CLOCK ANO INSTRUMENT CONS, ETC os 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


Awwee |Ytrle | ts | $2 3 con 

ELECTRO-WINDS LTD. [nwvek_|veris | 6 | te | totes tna 
CONTRACTOR. TO GF O. MOS. £8. ETC 

123-5-7 PARCHMORE ROAD, THORNTON NEATH, SURREY rus ...$.S:5. ees ARCS SS 


EVERTON, LYminGTON, HANTS. 
UVINGSTONE 226: est. 192) Lecven Office 


Office: 30 Clarendon Ad., Harrow, Mada. Tel. Marrow 4147 
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Wrretess Woartp 


C.R.T. ISOLATION. TRANSFORMERS 

For Cathode Ray Twhes having Heater Cathode abort 

ga tT ips 
Tapped 


2 vol 
4 vor 
6.3 vol 
10.8 von 
18.8 wok 
OUR LATEST SUPBRIOR PR 
Rieh Quality Low capacity, 10 14 
Options! boost 28%, 60%, , 73° 
Waine tapet Lew Capacity 
7.8, 10 and 18 volte. Options! 
Suitable for atl Cathode Ray Taubes. 


RESISTORS. Al preferred walves. 89° 
a *,. @ile @ibhe 
HIGH STABILITY. | @., 14, B- 

tw 10 mex. Dette 6 wi. tw & mee... 
5 wet 
1° watt 


ie 


WIRE. WOUND RESISTORS 
1S watt 8S chee 10,000 ohme 

18,' 08 ohms 00,000 ohms 8 w.. 1B; 10 ©, 
WIRD- WOUND POTS, 3 

Pre -aet vv. Type 

Kaurted Bioited daod 

All walues 88 ohms te 06 K 

to, BK . 

Ditte Cartes Track 8° & 

te 8 Mee.. 3 


OP TRANSFORMERS ae Dety 


me ie 


NS TRANSPORMEAS 000 B80 
280-0230, 80 


108 188 ma. 14 


MAI 
STANDARD 


4e. 2a. Ditto ee 6 


STANDARD - . 
MBATER TRANS, 68 ¥. 1) 0. 7G. 8 ame 


ALADDIN FORMERS aad cores, im. 84; 
6 Sm. PORMERS 6067 6 and Conse TV? 
and fim. o¢ Lie. @ a 
sL0W eee DRIVES Epreyette rete 
TYARA WMibdeet Goldering trae, 40 e., ie 
REMPLOY INSTRUMENT TRON, 35 w 
MAING DROPPERS. & = Lit. Three 
oo ches, 43. 2 om 1.808 ohare, 4 
LANE CORD. 3 ame ohms, per toot, 
por feet, 2 war, G4. per toot, 8 way, TM. per 
CRYSTAL MIKE INSERT by Acos 6/6 
Preewimn eng neered ie only | 
ACOS CRYSTAL DESK BIKE, % 0 
MIKE TRANS “ aR 
srg agg or ra ’ onm 
4 Rn 18 - tn 
® 276 
Riva 18 6 
Mi FI TWEETERS, 05 


12te. Baker 15 wt. 8 ohm and 1B chen models i - 
lfm. 18 che Plessey 10 wt. with Tweeter, OT 


LF. TRANSFORMERS 76 og 
443 kee tue (tuning minietare can 8) i 
Q and cood bandwidth By Pye Radio Data anect 
Woeartte Meee |. F Mutatere 66 be o. 196 
Wearlte 680 LF Standard 468 bes ot Po 
~ CREM, 4. 


amp . 100 obme. 
foot 


= 
ee ttohed 


108: 1) Potted 
ie. ait fe 


CRYSTAL DIODE 6.8.0 
E.R. HRADPHONES, 4, 
SWITCH CLEANER Plaid, squirt apout, 4 3 tin, 
TWIN GANG CONDENSERS 2 ¢ Se. lie 
i O0es trimmers. 
100 of, i ? . t : 
VALVE HOLDERS 
BieA, ORT. 13 
MOULDED Mande and Int 
at 


WAVECHANGR SWITCHES 

= o. O-way, 8 B-war, hort apindie 

Sp. way, © water, lone epindle 

© ». Geway, 4p. Beway, 4p. Sway, lone eptndie 
Sp. Q-way, 1». Dewey, lone 

Weve chance  MAKITS © . BG: 2 water, ¢ 
5 water | 4 water . «8 

TOGGLE SWITCHES 6; OP.D.T., 4. 
MORSE KEYS. cood quality 


Cirewsta, 3 
ohma, brand new, 166 pair, | 


) MINIATURE } PR ROTROL TEENS Meh ean. 
a. 2 ow 


GOLTOP Many 
JUNCTION TY 
AUDIO V.10 ia, 


«amph 


Power V6 10P oe te 10W wah beat ont BD 


; 
' 
; 
; 


i 
; 
' 
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M CHA 
MINEST VALUE 


BRAND NEW £9. 10. O cv. oe 
Uatensb Gruadbeh tn ire. len. Bb. ite ab 


* GARRARD 4-8PEED RECORD * 
CHANGERS ROT! O MKII MODELS 


Brand cow and tally cuaranteed 12 monthe 
| AUDIO PERFECTION | 
foe ee ceee’ Wiamat Wak. Records Ta., 10m., 


ovr rare $10.15.0 aa. rnin 


| Optional Prae-im STEREO HEAD @Y extra 


ob COLLARO t 
HIGH-FIDELITY AUTOCHANGER 


Latese 
+SPEEDS—'0 RECORDS 
With Studio 'O"' pick-up 
BRAND NEW IN MAKER'S” soxes 


OUR Paice £7.19.6 por tree 


B.S.R. MONARCH VAS 4-SPEED 
AUTOMATIC RECORD CHANGERS 


Brand new and telly cusrenteed 12 montha 
OUR Paice £6.19.6 pou tree 
STEREO MODEL VAs, go 106. VAL. £11176 


AUTOCHANGER ACCESSORIES 
Suitable player cabinets (uncut boards) ae 
Amplifier player cabinets with cuc doards 62- 

amplifier and 641. speaker for abowe 726 
} valve amplifier and 641m speaker for above 08 - 
Wired and texted reedy for use 


[speaker 


on 


EXCEPTIONAL OPPORTUNITY 


COLLARO 4speed MODEL 4/564 5) 
Player, heavyweight turntable and lightweight 
Studie O Pick-up with ternover Xtal mounted 
on baseplate. Autostop fitced 
OUR PRICE 
Amplifier Player Cabinets 48 


Carr 4 


gain. ne we 


Rive and | 


pack ble eo 


Band | version same 


* GARRARD 4SPEED SINGLE * 
RECORD PLAYER 45P 


£8 [ AUDIO PenrecTiON | "SST 


De tuxe Cabinet and 
6/18), aia 


with amplifier 
or complete hit 


an 


Teletron Transistor Pocket Redios 
Designer's Specified Kits 
COMPANION PRINTED CIRCUIT 35 
Local station receiver kit, 4pxdx! jin £4.19.6 
3 Mullard of Geltop trensisters: plane 6¢ 


Transidyne Superhet SIX 6x 4% thin 

r os C. Prinved Cirewit, internal Perrice aerial, 

ie toutaeaies, push-pull outper. All parts, 

@ Mullard or Goltop transaton 

£11.19.6 Plans, ete, Od. 
Ne surplus reject transistors supplied 
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= (RADIO) LIMITED 


Phone. GERRARD 8204/9155 
Cable SMITHEX LESOL JARE 


LISLE STREET, LONDON, W.C.2 


1 ma. 

10 ma. 
50 ma. 
100 ma 


METER 


and instructions. 


D.C, 
CURRENT 
100 micro/a. 


500 ma 
OUTPUT 


Supplied in perfect working order, complete 
with rexine carrying case, internal batteries 
£8/19/6 each. 


A.c. CUR- 
RENT 

500 ma. 

| amp. 

5 amp. 
RESIST- 
ANCE 

100 ohms 
1,000 ohms 
100 k. ohms 
10 megohm 


PP. 4/-. 


TYPE 339 


Operation | 10/200/250 volts A.C 
120 watts. Time Base 10 posi- 
tions. 6 cps. to 250,000 cps 
Amplifier 10 cps. to 2,000,000 
cps. Sensitivity, YI.Y2.3.1 v. 
D.C. 1.1 v. ems. X. 2.25 v. D.C. 
8 ¥. rms. 

Supplied in good working order 
complete with handbook and 


circuit. €27/10/- each. P/P Ci 


AN/ARN-5D GLIDE PATH RECEIVERS 


Three-channel 

U.H.F. receiver 
in on 

26. 333.8 and © 


335me/s by plug- 


7 6AJ5, | 12SR7, 

relays, etc. Operation from 24/28 volt 
O.C. Size 54 x 6) x I4in. Supplied brand 
new and boxed. NLY 59/6 each. P/P 5/-. 
gg Hy — _ WIRE. Ex-U.S.A 
3 / 

LEACH AERIAL CHANGEOVER RELAYS. 
12 v. O.C. double pole transmitter type. New 
boxed. 7/6 each. P/P 9d 


C.R.100 SPARES KITS 
Complete set of new valves 2 X66, 2 USO, 
2 DH63, 2 KT63, 6 KTW6!. Also set of 
resistors, condensers, pots, toggle switch 
and output transformer. Supplied new and 
boxed. 59/6 each. P/P 4/6. 


FERRANTI TESTMETERS 
TYPE @ 


500 ohms per voit on all 
ranges 6.5.5. first-grade 
accuracy on all self con- 
tained ranges. Supplied 
in perfect working order 


MARCONI SIGNAL GENERATORS 
TRSI7. Frequency coverage 10-18 Mc/s 
33-58 Mc/s. and 150-300 Mc/s. Operation 

volt A.C. Supplied in good working 
order. £12/10/- each. P/P |0/- 


750-WATT AUTO TRANSFORMERS. 
Admiralty, fine jobs. Tapped from 110 to 230 
volts. Brand new, 69/6 each. P/P 
HEAVY DUTY MAINS 
TRANSFORMERS. 230 volc input. 
230 volts 5 amps. 
case, unused, each. P/P 10/-. 
MUIRHEAD PRECISION STUD 
SWITCHES 
4 banks, | pole 
24 positions each 
bank. Self clean- 
ing heavy duty 
contacts. Brand 
new, 17/6 each. 
P/P Ij-. Ditto 
2-bank, 10/6. 


AMERICA 

SUPER LIGHTWEIGHT 
HEADPHONES. Res. 50 ohms. Fitted with 
rubber earmoulds, extremely foes quality 
deal if used for long periods. S/— per pair 
brand new boxed. P/P 1/3. 


c pl with leads, 
battery, instructions and 
rexine covered carrying 
case. Price 72/6 each 
P/P 2/6. 


Ex- | 


5/-. 

ISOLATION i 
Output | 
Housed in ventilated metal | 


ROTARY CONVERTERS 


2 =~ D.C input 
230 volt A.C. 150 
watts 50 cycles output. 
Housed in wooden 
case and fitted with 
voltage control slider 
resistance, switch, plugs 
and A.C. mains volc- 
age output check 
meter Supplied in 
perfect condition, individually tested €9/19/6 
each. P/P 10/-. 


PARMEKO MAINS TRANSFORMERS. 


In- 


put 230 volts. Output 350/0/350 volts 150 mA. | 
amp. Brand new, 32/6 each. 
' 


6.3 v. 4 amp. 5 v. 4 
P/P 2/6. 


R.11SS “‘N” TYPE SUPER SLOW MOTION 
DRIVES. Brand new 12/6 each. P/P |/-. 


24 volt D.C. motor fitted 
with precision gearbox 
giving twin outputs of 

and 6 r.p.m. Also 
es on 12 volts 
19/6 each. P/P 1/6 


POST OFFICE Ley AA tg ere 
Sed. type. New, boxed. 12/6. P/P 


CRYSTAL ne coabninen, Only 
4/6 each. P/P 6d 


ALKALINE NIFE ACCUMULATORS 
Banks of 10 cells giving 12 v. 45 A.H. Un- 
used in wooden crates. €5/10/- each. P/P 
7/6. Size 264 x 84 x Shin. 


MIDGET NIFE ACCUMULATORS. 
| units, 1.2v. for models etc., 2/3 each. 
12-VOLT MOBILE AMPLIFIERS. 
miralty. Mic. or gram. inputs. 
to 3 or 1S ohms 
working order, 


operat: 
tin. shafts. Brand new. 


Single 
P/P 9d 
Ex-Ad- 
10 watts output 
eakers. Not new but in good 
/19/6 each. P/P S/-. 


RCA ET 4336 PLATE TRANSFORMERS. 
Special release, brand new in original transit 
cases. Primary tapped 200/250 v. 50 cycles. 
Secondary 2,000/0/2,000 v. 400 ma. tapped 
1,500/0/1,500 v. Price £12)10/- soa. PP él. 


VORTEXION PORTABLE AMPLIFIERS 
Operation from 200/ 
250 volts A.C. or 12 
volts D.C. Separate 
inputs for micro- 
phone or gram. Out- 
put matched to 7.5, 
15, 250 or 500 ohms. 
incorporates volume 
control and = full 
switched tone con- 
trol. Valve line-up: 
6Q7, 6)5, 6V6, 6V6, "S74. Size 84 x 6} x I7}in., 
not brand new but supplied in perfect work- 
ing order, fully cested. £10/10/- each. P/P 6/-. 


ALL BRAND NEW COMPLETE WITH 
TEST PRODS AND INSTRUCTIONS 


5/19/64 


AMERICAN MULTI-RANGE TESTMETERS 


1,000 ohms per voit, 
microamp basic movement 


INTERNAL 
EACH. P/P 3/-. 


FURZEH 
AUDIO 


400 
D.C. VOLTS 


10,000 cycles. 
0-5Sv. at 
0-SOv. at 


order, fully 
£9/19/6 each 


tested 
PIP. 


OSCILLATORS 


Frequency range 0 to 
Output 


Separate 50 cycle check 
Set zero control. 200/250 
volt A.C. operation. Sup- 
plied in perfect working 


ILL BEAT FREQUENCY 


10/- 


June, 1959 
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ADMIRALTY POWER UNITS 


200/250 volt 
Output 250 volts 15 mA. 
and 6.3 volts 6 amps. Fully 
smoothed double choke and 
paper condensers, fused and 
fitted with input and output 
plugs. Sockets are provided 
on the front panel for meter 
check. Housed in grey metal 
case for standard |9%in. rack 
mounting. Supplied brand 
new. 59/6 each. 


234A. 


A.C. Input. 


These special 


P/P. 7/6. 


Price supplied bra 


TINSLEY 0.C. 
PHOTOCELL CURRENT 
AMPLIFIERS 


enotneten of 10,000, ie. cas 


will 


UNIVERSAL AVOMETERS. Few avail- 
able, reconditioned and in perfect condition. 
MODEL 40, £10/10/- each. MODEL 47A, 
£10/19/6 each. MODEL 7, €12/19/6 each. 
PIP 4/-. 


100-WATT ROTARY CONVERTORS. 
Input 24 v. D.C. Output 230 v. A.C. 50 cycles, 
100 watts. Housed in grey metal case with 
input/output plugs. upplied brand new 
92/4 each. P/P 7/6. 


HOOVER MIDGET ROTARY TRANS- 
FORMERS. 2; x 4iin. input 12 v. O.C. Out- 
put 310 v. 30 ma rand new and boxed, 12/6 
each. P/P 1/3 

6-VOLT VIBRATOR POWER PACKS. Out- 
put 120 v. 30 ma. Fully smoothed, uses standard | 
Mallory 4pin vibrator. New and boxed. 12/6 

each. P/P 2/- 


METER 
50 Microamp. D.C. M/C., 
50 Microamp D.C. M/C., 
00 Microamp D.C. M/O, 
800 Microamp. D.C. M/C., 
500/0/500 Microamp DC MIC. 
1 Milliamp D.C. 


BARGAINS 
flash «q. in. 
proj. rd. 2pin.. 
flush rd. 2pin. 


50 Milliamp D.C bp 
200 Milliamp D/O M/C., 
30 Amp. D.C. MiC., fi 
16 Volt D.C. M/C 

25 Volt DO. MA 

120 Volt Do. M/C 


Volt A.C MIC., 


Volt A‘ Bil, ts or rd. Taare 
ALL 


BARGAIN GRAM MOTORS. Garrard 
centre drive motors complete with turntable, 


220/250 v. A. 
from 0-45 ¢.p.m. Only 22/6 each. P/P 3/-. 


MINE DETECTORS No. ll 
Complete equipment comprises 
Amplifier Headset, Control 


AMERICAN MOBILE RIG POWER 
SUPPLIES. 6v. D.C. input. Outputs 500v. 

a. 250v., 70ma. Ucilises rotary trans. 
and vibrator. Fully smoothed. Brand new 
boxed, €4/10/- each. P/P 10/-. 


PARMEKO ae 
Tor TRAN 
Suan. mp 


Satis 30/S56)375, 375/ 
ny Soi volts 

Also 2-5 
rol Ire Pri 
ize: 7” x nm 
Brand new tty 
each. P/P 5/- 


Search H 
Box, Tolossapse 


Rods for Search Head, Search Head Test Uni- 
versack. 


and Test Depth Measure and Ha 


Operation is from a standard 60 v./1.5 v. combined 


dry battery 


The unic will detect ferrous or non- 


ferrous metals to a depth of 24in. giving maximum 
signal but can be used at greater depths giving lower 


output. ideal for tracing underground pipes or 
and any hiddem metallic objects. 


cables 


Complete equipment supplied brand new in original 
transit cases complete with circuit and operating 


nmstructions 


PRICE 


996 xcs 


Carriage 10/6 


PERRANTI a. 
TED FILAME 
TRANSFORM as. 
Hermetically 


ws 38 


GRESHAM POTTED 
LT. TRANSFORMER. 


Input 230 volts. Output 
tapped 80 v., 75 v. and 
70 v. at 4 amps. Supplied 
brand new, boxed, 42/6 
each 8 PIP 3/6. 


Ne drive, perfect or der 


> . oF each. 
Cc D POWER rt et} 
— to suit either models, 85/- 
ted instruction book with all 


EDDYSTONE =, POWER PACKS. 200’ 
250 volts input. 175 . 
12 volts 2.5 amps. Double choke 
smoothed, 5Z4 rectifier. sfoaes in oer metal 
i. Supplied new and unused, 32/6 each P/P 
4 AMPERE WNIFE rome 
Single cells 1.2 v., 12/6 each. P/P + =a 
ue MAINS INS TRANSEO 
ry 230 volts ee ae foyaioy3s0 volts. 

720 ‘ma, 63 volts 13 amps. its J amps., 49/6 
oo V.H.P. RECEIVERS. Goxeotge Sa8 

3,000 Mc/s. 
435 each. P/P 10/-. 


PORTABLE PRECISION VOLTMETERS 
t W instruments famous 


Pri- 


Ac. MAINS VOLTAGE BESULATOR 
SFORMERS. OR 


TRAN: 
variable from 185 to 250 v. at 
250 v. input. 230 v. cueput G1n/80/- each, PP ion. 


UNIVERSAL 


ment. 


each, P/P 2/6. 


Small, compact, accurate instru- 
Resistance measurements 
from 0 to 20k. ohms, D.C. volts 
from 0 to 500 v., A.C. voles from 
© to 500 v., D.C. current from 
0 to SOC mA. Supplied in perfect 
working order, complete with 
leather case and leads. €5/10/- 


AVOMINOR TESTMETERS 


YOU MUST VISIT OUR 


STEREO & Hi- 


Q TOTTENHAM COURT 
ROAD, W.I. 


The moat comprehensive range af 
leading makes of Hi-Fi equipment 
in London's Weat End 
have comparative demonstrations 
G@asisted by our specialiat staff, if 
unable tw call, write for latest 
lists. 


Come and 


AMPLIFIERS 
QUAD, ROGERS, LEAK, ROA, 
JASON, LINEAR, 
PAMPHONIC, BDULCI 
W/B, AVANTK 
ARMSTRONG, 


SPEAKERS 
WHARFEDALE, GOODMANS 
LOWTHER, G.0.« LORENZ 

PHILIPS, TANNOY, ote 


PICKUPS 
COLLARO, GARRARD 
CONNOISSEUR LEAK 

B/J, ORTOPON, 
GOLDRING, 


TRANSCRIPTION 
TURNTABLES 
COLLARO, GARRARD 
LENCO, CONNOISSEUR 


TAPE RECORDERS 
GRUNDIG, BLIZABETHAN 
BRENELL, TRUVOX 
BOUND, VORTEXION 
FERROGRAPH, BLON 
HARTING, SIMON 
REFLBECTOGRAPH 
STUZZI, TANDBERG, 
TELEFUNKEN, STRLLA 
WALTER 


ete 


ete 


mM. TUNERS 
DULCI, QUAD, LEAK 
ROGERS, ote 
CABINETS 


Wide choice Including G-PLAN 
NORDYK and CAPRIO! 


JASON 


Wiretess Worip 


VUVVYVYVYVYVYVOVOV TV TV OV TV OV OV OV TY VYVYV YY OV OV VOY TV YY YY OV OVYY 


HIRE PURCHA 
available Call 
stating stating your 


or w 


ments 


require 


rite 


ALL MAKES OF 
TAPE POST FREE 


LP. and 
Write tor 


Blandant 
post free 


Aet 


Proratote 


RROCORDING 


our per 


ley 


tal 


TAPE BULK RECORDER, 


276 


F | 


20,000 VALVES Brand 
ale 


List post tre 


surplus and imported 


‘RVA 


ALL TYPES OF CHASSIS 
We held the largest selection of 
oding thakee including . 
tole ARMBETRONG, EMPRESA 


7 Gus 


14 Ons 


(rom 22 Ons 


MOVING COIL 
P.M. SPEAKERS 
17/6, Mn 


IK S-SSot 
@a' a2e 


> 


MULLARD 510 
AMPLIFIER KIT 


All specified components and your ehetr 
transformers and chokes by Partridge 
Hadden W/K, Bitieon oF Gilson 
COMPLETE KIT andi printed 
we a 9 
Details on request oe 
Printed Circuit separatety va/6. Alm 
available built ready for use Price 
eceording to transformers used 


3-3 AMPLIFIER 


Bult to Mullard’s exact 
with & Mullard vaives 
BRM, complete with from 
panel Post free 


spectication 
Bisa, EPe 


cireult as 


£8.8.0 


SNIP ! 


ropays# 
LASEY'S PRICE 


’ 


THE LOWEST-PRICED 


RECORDER EVER OFFERED 


VALUE @ 
moby 


ape and empty Mpo 


19 Gns. 


& the, 19 


Heant Mik 168 ext 


RADIO 


thia We 
JACK 


TAPE DECK OFFERS 


COLLARO Tape Transoripter Mk Ot 
wit ligtta finited number 


LASKY'S PRICE 6 Ons 
Mh 7 ,fyiee 


Liet ¢ 


COLLARO 


Tara peecgees Autre phere for wae 
i» Maker's eurplos 


' 7 196 r 


008 L ARO 4-apd Trenseepption Susu, 
with ii ‘ 
10 LASKY" 6 PRICE £1606 


Carr pe 


i i li i i i i 


TAPE DECK 


New 


ated 
oar 


od wumber 


ontrote Ai ee 


rence 19/6. Pull inet raetiog 


. » "Deak 


ALL “LINEAR” 
AMPLIFIERS 
IN STOCK 


TAPE DECK AMPLIFIER, 
12 Gus 


type LT 


Post & Phe. 5 


wri plete 


“ DIATONTC ' 
12 Gus 


lt watt ultr 


Wear 


Ainplifer Moat 


* OONCHORD." High fidelity 
Amplifier 156 Gua Poet & Phe 6 


20 watt 


Literatare post free on request 


even bet 


Post 
track 


gharantoed 


Asimmuth 


i pedanes 


SPECIAL OFFER 


RECORDING TAPE 


rake rve 
spools Tirand new, per 


1 goof 
tie 166 
GRVAERT L.P. PLASTIO 


BS. anor, (im. 
66 


SAVE POUNDS ON THIS TRUVOX 


Li®TED AT 08 Gee LASKY'S PRICE £14.19.6 


with ofrowlt dagram 


OPPO OO A ll ell lll 


SPECIAL OFFER 
1GH FIDELITY TAPE 


RECORDER HEADS 


ing make, we ' i Upper 


wer 


track RECORD PLAYBACK 


adiuetments 
a ik at 7) 1 
List #4 PAIR 


LASKY'S PRICE Por pair, 39/6 


in Pease epecify upper 


June, 1959 


MICROPHONE BARGAINS 


ACOS MIC %D-i, Orpeta! Stick Uiieseghone 
for wae ae & hard, cy 
Mand for fi 1 y how os 

broadeasting ane 


List ttnbbe 
85 5- 


tanit 


aitreee work 


LASKY's 
PRICE 


39/6 i, 


With Stand! 


tf or tabi 


ve dark br 


LASKY'S Paice 
host 1 


COMBINED AM/FM TUNER, 
CONTROL UNIT AND 
PRE-AMPLIFIER 
(Self-Powered) 


Mai Hil Pamous make 
foat ures 


Note these «ta 


YM plus Long 
High r 
Independent Mass 


Pick-op Matohing Devies and Beith 
positions for LP and 


Tape Ree 


Mestium 
Arnuplifier 


am! 
Fidelity 


and Treble Cantr 


™~ and Replay 


te a] 


facilities 


Por ame with any Amptite 


Kye Tuning tndieater 


nO ¥ H.V.A. glass mind 
ROMs, RH. 
BAS). and two matched 
(ieee ial, lijim. © Shim... Mine 
readings and * LAM) * enale Length 1h 
fepth Bin. from dial front (10in, tneluding 
khote and epindies), height Tin 


LiIsTRD AT e2p/a/ie 
20 GNS. 


LASKY's 
aad ina 19/6 


PRICE 
Available on TLS 


mies 


Oarr 


terms. 


7-VALVE AM/FM 
RADIOGRAM CHASSIS 


ke, for 200-980 ¥. AX, Output 
4 watts matehed to 5 chime apenker 
ROOMS, BOHA, BFR, RAROKO 
oMO EMS1. Magic eve tuning in 
Oovere medium, long ana FM 
bands Length 19a height 7fin., trent 
back Spin Limited eumber onty tr 
ehure on request 
LIFTED AT 28 GNa 
LASKY'S PRICE £1 6.19.6 
Carr and Ine 198. 


Avaliable on FLT. terme 


PIOK-UP CARTRIDGES 
BELOW HALF Price! 


f ACOR HOP.58, GARRARD 
fwl-f TLS, COLLARYU 


Vour chotoe 
OO. BAR 
Mudie O of T 
Cart ridewe on 
LAsnY' “ee ALA LaeT RD AT aon? 
v's 4 
Post 1 18 = 


A008 P48 +o 


Fyetal cartridge complete 
with LF . 


ttandard ety 16 
GARRARD rae 


complete with uty ti 


CARBABD = 


and 


oe Peete cart rtelge 


Magnetic 


Priee Oh) 


ahelle 


oartriclge 
Lasky's 


tarnower head 
rMy 


B/G each 


GARRARD 
MPM: 46 


STEREO PICK-UP 

CARTRIDGES 

ALL MAKES AND 

IN STOCK, WRITR 
BARGAIN LIST 


TYPES 
FOR 


Jung, 1959 Wimeiess Woriw 
VVVVYYYYYVYYYYV VOY EV YT OPEV TV V YY ITTY TT IV YY rYYY NY FY rY ey 
— LASKY’S HIGHLY EFFICIENT 


EASY -TO-BUILD 
epee SETS : TUNERS : AMPLIFIERS 


Cireult Diagram and Buildin ) 
6-TRANSISTOR in COMPLETE BUILD A 
p F ' structions, 1/6 each, post free. PARCEL 


CAR RADIO 
7-TRANSISTOR PORTABLE, ©& lliwatte £9,.19.6 
FOR ONLY £9.19.6 Pp. Output. Printed Circuit, 6fin, x Ag _ Post 3/6 a 


Plus 3/6 Post 
Lit construction Do you know that you can build 
By eae ~ TRANSISTOR SUPERHET ‘TUNER, used ry R. a. 25.124 a Car Radio with all these star 
including @ transistors. Jf germanium diode, ete, Printed Cireult | poss gig =| features? 
epeaker and Ferrite Shin. * ‘iin %12 volt operation 
loured plastic case ~ oe —_——-~- — by 
weight 19 Full 4-TRANSISTOR AUDIO AMPLIFIER, Mk. II, 23.19.6 wk New hybrid ctroult 
tions sippied 200/250 milliwatts, Oucput imp. § obma, ey wTranaiator output 


svailable separately 8 : Post 3/6 
Available aeeembied ready for ane eunal hs and ™ * som ee ———_ * Now type Brimar valves 


MEDIUM weve only, @0/O/- plus 34 | 4-VALVE SUPERHET PORTABLE. Medium a7.7.0 ~ | Ho Vibrator, 22 volt HT. @ 1.7. 
and long wave maina/battery version, 9 @ns. Nattery Post 3/6 *&T.C.C, Printed Circuit and Con 
BARGAINS IN 4-SPEED ansintsiuinciinnenonnlpisentisniee A sea 
MIXER AUTO-C MIDGET TR, Fr. ‘for 200-250 ¥v. A.C, maine, Uses wy 
ora = tahest double-purpose valves, Plastic case, 8) x gee } stereo i —— 
4) = Sin, : ” . 
mee ee - - | ee Small size, Will At any car 


LASKY'S F.M. TUNER, Printed Circuit version | @7,19.6 ; 
of the G.B.C, 012 " P.M, Plus,” wating 6 valves | Post Free CAN BS BUILT FOR 


minnie £12.19.6 


PORTABLE GRAM AMPLIFIER, © watts. Uses | 
ag output and GX4 rect, Size Gfin, * Sfin, * Ry 2/6 giving Tull "detaia Mastrations 
am. bigh fi iroult diagram and 


ALL JASON KITS IN STOCK. Send for Brochures shopplng lst 


COLLARO RG.487, Manual and auto TURRET TUNERS UNIVERSAL sOUND TRANSISTORS 


trol, complete With Studia crystal MIXER UDIO PNP. Junctic 
: , . , om Typos eultable for 
vtylos, LWT 19/17 Cyidon and other well-known makers, New in maker) ge a ‘ 


Tom, buy omnes - 
° . re). tape reeordere and audic 


Poat 3/6 ° 

be amptifere ane 4 0: yt wet free 

Type UAS complete with, Intes B.10.L. (Porniios beaterw, TP, 0-14 4 o & dito. O76, Post a6 , + Nasties tps omtabee tor 

tul-f* kup 80/106 Post 3/6. All other types in stock 
Poet 


nly atactntate | CR, TUBE BARGAINS 


tL & Pag. 6 


i oe 


ALi, NEW, UNUSED AND TAK FRER Prices larger quantities 
. MET. , famous make, type THOL/A 

Garraré = Avte Changers, Transoription fen trep, B4 4 Re Tracsistors, 0046 ~~ OO486 7 

Motors, Plek-ape, all latest types im stock BLT... te, standard as neck OOTL, LB; GOT A 20-: oF 

- 00-. 


SINGLE PLAYERS : £6.9.6 iy! Pipa 
- A ‘ . Bases and ton Trape eval ej 98 Whee ee tri or tPe ae 


79196 
T/8, 4 ©, heater, triode, cota! base. standard deflection.  LI8T £0/0/- 
MS PRIGH B08. Unrr. s lnsurance 1078 *GOLOTOP” POWER 
vannauel 19tn, tapes Tieyee ond T10/64, LIST £19. LASKY'S PRICE 90/6. Carr ——— 
tae. y » List on request, 


MULTI- TEST METER BARGAINS faa es ayo a — 
POR AMATEUR OR SERVICE ENGINEER os. 
FAMOUS MAKE. NEW AND UNUGED. Driver Trenstnrmer, OG. Pool 
AN/B?. As Wiuetrated. Accurate, highly senaitive @7- 
ert a : | MINIATURE eer nnent 
fr lek psthers-enatet ot amt © 6 dn | | SOLDERING TRONS 


COLLARO “ Junior 4-apd. moter and deep. with carrying hand's and ample room for amall teols | Famous make, 880/000 © x watte with 
oparate pick up complete with cartridge » 
ay ae well ae lends res sre nore fen Warning light 


MOTOR only, 6B post tree ee LASKY'S PRICE £11.19.6 


PICK-UP only, 20:6 post tres We ete LASKY'S PRICE ie 
. we AVAILABLE ON RASY TRHRMA be 

ee ee ot Oe prada ote Tt i 

aN Pocket see Microtester An aoourate PRICR 

GOLLARO 4/044 single player Q8/O8, 14-HANOR Test Moter for all he 10. _ 

post free ohms per volt AO. aad DO. ott 

GARRARD ‘j--¢ 86/10/60 post free ewates for the lower AC. tn 

ethe-covered cam, 8) & 
CARRYING CASES LRT 9 GNA, 

Lares renge of Oaeee for angle wr LASKY'S PRICE 

aut hangere aed tape decks at bafgain 

prices Call or send for Last Post 8/0. Lends 8/9 extra. 


tee 
piece out. Mel A 


OPEN ALL DAY LASKY'S (HARROW ROAD) LTD, 


SATURDAY 

. 42 TOTTENHAM COURT | 370 HARROW ROAD, 
arly Osi 

Thurs., | pm ROAD, W.1. PADDINGTON, W.9. 
(Both address Nearest MUteemn seek et | COMERS Ia eON 


Wrre.tess Worip 


JUNE, 


1959 


17” T.V.CHASSIS, 
TUBE & SPEAKER 16 GNS. 


17in. Rectangular Tube on modified chassis. 

lied as single channel! chassis covering 
B.8.C. channels 1-5, or, incorporating Tur- 
ret Tuner, which can be added as an extra, 
at our special price to chassis purchasers 
of ye giving choice of any 2 channels (8.8.C 
and 1.T Extra channels can be supplied 
at 7/6 each. Chassis size 12 x 14) x IIin., 
less valves. Similar chassis are used by well- 
known companies because of their stability 
and reliability. With tube and speaker (less 
valves). 16 guineas. Complete and working 
with valves and turret tuner. 24 guineas. 
12 months’ guarantee on the tubes. 3 months’ 
guarantee on the valves and chassis Ins 
carr. (incl. tube) 25/-. 


i4in. T.V. CHASSIS 

ruse a speaxen. 11 GUNS. 
As above with i4in. Rectangular Tube. 12 
months’ guarantee on tube, 3 months’ guar- 
antee on chassis and valves. Chassis with 
tube and speaker (less valves). [1 guineas. 
Complete and working with valves and 
turret tuner. !9 guineas. ins. carr. (inc! 
tube) 25/-. 


A T. Vv. CHASSIS at Clearance Prices 

The popular i2in. Plessey Chassis 19/6. 
A bargain for anyone wanting to make up 
their own T.V. at a very low cost. A chassis 
in one unit. Less valves and tube. Simply 
adapted for a i2-channe!l Turrec Tuner and 
can be modified to take a larger tube 
Circuit diagram available ac 3/6 or free with 
order. Carr. and ins. 10/6. 


SOUND/VISION & LF. STRIP 5/9 
Salvaged. Complete sound and vision strip 
Eight valve holders. Less vaives. i.Fs. 16- 
s. Size 8) x 4) x 4)in. Drawings 

order. P. & P. 2/6 
4/9 
unit, line 
Drawings 


Containing scanning coils, focus 
transformer, etc., less valves. 
free with order. P. & P. 2/6. 
POWER PACK & AMPLIFIER 
Output stage PEN4S. O.P. trans. choke 
Smoothed H.T. 325 volt at 250 ma, 4 v 
at 5 amp., 6.3 v. at 5 amp., 4 v. at 5 amp., 
centre tapped. Valve base for rectifier 
or 4 pin. Output is taken from standard 
plugs. Less vaives. ins. carr. 5/6 
B.S.R. 4+SPEED a qeeeneeen. 
6 volts or 9 volts. 1009/6. P 
BATTERY AMPLIFIER ap volts 
LT. 60 or 90 volts H.T. 39/6. P. & P. 3/6 
B-TRANSISTOR AMPLIFIER. 9? volts, 
I control. 79/6. P. & P. 3/6 


9 


Five-vaive superhet 

chassis including 8in 

P.M. speaker and valves. Four contro! knobs 
— volume, tuning wichange switch) 
¢ wibands with position for gram. p.u 
and extension speaker. A.C. ins. carr. 5/6 


TLV. Pore 25/6 
For all 1.T.A. channels. Outdoor or loft 
Three J all P. & P. 2/6. 

AERIALS 15/9 
B.8.C. indoor type. Folded dipole with | 2ft. 
co-ax. cable fitted. Post 1/9. 

T.V. ABRIALS "9 
For all channels. Complete with co-ax. cable 
For use indoors or in the loft. Postage 1/3. 
T.V. MASKS I7in. 

White 9/9. 7 10/9. Post 2/- 

i2in. Soiled te. Post 1/6. 


cH SERVICE 


m tube in 


REGETTERED 
IMPROVED 
VACUUM 

T.v. TUBES 
i7in, Rect. €7’'40/O 
I4in. Rect. €5/10/O 


Our 12 months’ guarantee (6 months’ full 
replacement, 6 months’ progressive), illus- 
trates our whole-hearted confidence in the 
tubes we offer. Remember, they also hold 
a 10 days’ money-back guarantee. 

Pin., 'Oin., I4in,, 1Sin. and Iéin. Round 
Tubes. 

Our special offer of these sizes £5. 12in. 
T.V. tubes £6. Three months’ guarantee on 
round tubes. Ins. carr. 15/6. 


We now heve pleasure in announcing 
our latest service. 


REBUILT T.V. TUBES 
£8.10.0 


12in., t4in., USin., I6in. and I7in. 
only. 12 months’ full guarantee. Re- 
buile to the high standard required to 
ive long picture life, quality and value. 
jease write for further details and 
instructions before sending tube and 
also quote size and type. Carr. and 
ins. on return of rebuilt tube. 15/6. 


SOLO 

SOLDERING 

TOOL 12'6 

10 v., 6v. or 12 

v. (special adaptor 

for 200/240 v. 10/- 

extra). Automatic solder feed including a 
20fc. reel or Ersin 60/40 solder and spare 
parts. it is a tool for electronic soldering 
or car wiring. Revolutionary in design. 
Instantly ready for use and cannot burn. 
in light metal case with full instructions for 
use. Post 2/9. 


A.C./D.C. Uni- 

versal mains 5- 

vaive octal 
superhet 3 waveband receiver can be adapted 
to gram. p.u. In attractive wooden cabinet. 
94 x 184 x I idin. Ins. carr. 7/6. 
FAMILY 5 vaive 
RADIO £6/1 0/0 superhet. A.C. 
3 waveband and gram. position. Four controls 
Modern attractive cabinet size 15} x 18 x 
10}in. in cream and brown Carr. and ins. 8/6. 


(octal) 


Wnt 


RECORD 
PLAYER 
CABINET 79/6 


Stylish cabinet by 

famous manufac- 

turer. Cloth cover- 

ed in contrasting 

colours (red and 

rey) Gritled 

ront control panel. 

Size 15 x 19 x 

Biin. deep. Beautifully made—a cabinet 
you can be really proud of. Takes 4-speed 
B.S.R. Autochanger. 6}in. round or ellip- 
tical speaker com for any amplifier of 
your own choice. Carr. and ins. 4/6. 


B.S.R. 
MONARCH 


R.P.4 


£6/19/6 


Incorporating auto and manual 


complete with turnover crystal 
sapphire stylus. 
COLLARO 4SPEED 
AUTOCHANGERS 
U.A.12 Latest B.S.R. 
ee 4+SPEED 


£7/19/6 
£8/9/6 


B.S.R. MONAR 

STEREO AUTOCHANGER £9/ 19/6 

COLLA 

STEREO AUTOCHANGER t 1 GNS, 

T.U.9 B.S.R. 

ese BURG 
P. & P. on all the above 5/6. 


| 


SCANNING COILS 10/6 
Low impedance. 38 mm. Brand new. P. & 
P. 1/3. 

COLVERN PRE-SET POTENTIOMETERS 2/9 
Brand new. 200 ohms. 10 K. and 20 K. 
P. & P. 6d. 

FOCUS MAGNET bb 
Brand new. 38 mm. incorporating picture 
shift control. P. & P. 1/3. 

KF. E.H.T. COIL 9 
7-10 KV. R.F. frequency approx. 200 ke/s. 
Uses 6V6 or P61 as osc. Suitable for ULTRA 
model V600, VWV700 and many other sets or 
replacing E.H.T. mains transformers. ideal 
when using larger tube. Size 4) x 2in. 
dia. Base 4 x 4hin. Circuit drawing avail- 
able with order. P. & P. 2/ 

GANG CONDENSERS 9 
Salvage guaranteed. Standard size two gang 
ig ate All tested and guaranteed. 


* AMPLIFIERS * 


months’ guarantee 
PORTABLE. ampuiries 
MARK D.1. 60/6. 
Brand new Latest 
design with printed 
circuit. Dimensions 
7 = 24 x Sin. AC. 
only. Mains isolated. 2-3 watts output. 
incorporating EL84 as high gain output 
valve. Volume gf «ome controls. Knobs 
2/6 extra. P. & P 


sieateenaans RE: £7/19/6 
Beautifully made for portable stereophonic 
record players. Latest design with printed 
circuit. Dimensions 3 x 5} x Sin. Cc. 
only. Mains isolated. Twin amplifiers each 
side giving 3-4 watts output. incorporating 
ECL82 triode pentode vaive. Full tone, 
volume and balance controls. Complete 
and ready to fit. Knobs 3/6 per set extra. 
P.P. and ins. 4/6. 


% IDEAL FOR STEREOPHONIC SOUND. 
EXTENSION 
SPEAKERS 199 


Polished oak cabinet 

of attractive appear- 

ance. Fitted with 8in. speaker, 
W.8. or Goodmans of the highest quality. 
Standard wees | to any receiver (2-5 
ohms). Switch and flex included. ins. carr. 3/6. 
Bin. P.M. Speakers 8/9. With O.P. trans. 
fitted 10/-. 
6}in. P.M. Speakers 12/6, 

4 x 7in. Elliptical Speakers 19/6. 
8 x Sin. Elliptical  Seeiere 2j-. 

P.& P.2/9 


a 
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MULLARD DESIGNS 


FOR THE 


HOME CONSTRUCTOR 


1959 


AMPLIFIERS 
PRE-AMPLIFIERS 


COMPLETE KITS OF PARTS 
FOR THE “ HI-Fl”” ENTHUSIAST 


igned by MULLARD—Presented by US stri 
Designed by ay een by etly 


June, 


tow sine) Pe katara dirt designed, and used in conjunction with the 

new Mulla whet = Poy power output of up to 10 watts is obtained. 
it home installation i fh cauuee tee fF 4 ca — 

quality A] 

eultable for ase in sniall halls, ete, We supply to wOLLARD’S oP sPacirica. 

TLON with specified ralver and components the latest PARMEKO Ultra- 

linear Output woo —_ the Parmeko mains transformer which has 

to drive Radio Tunt 

Price for COMPLET: kit OF PARTS 

Alternatively we supply ASSEMBLED and TESTED ...... 


MODEL 510/M 


THE VERY POPULAR 
MULLARD “5-10 


MAIN AMPLIFIER 


MULLARD'S NEW 
2-STAGE 


(Carriage and insurapce 5/- extra) 


We also offer this “ 5-10" a ag tho tit SOARES WEDS-LRMAD OP 
PUT TRANSFORMER for 


£1/6/- extra. 


A completely new 


two EF86 valves, and 
but 


design 
vo opecate wath the Sleiaod tonne of bower Amgunee 


for other makes. 
ae it 


incorporates; — 

Ce re ee 8 R.1.A.A. characteristics 
PRE-AMPLIFIER 

TONE CONTROL UNIT 


Price, COMPLETE 
Alternatively we 
(Carriage and Insurance 5/- — 


MODEL 3-3)M 


Based entirely om the present very 

in conjunction with the new 2-stage 

all the facilities associated with the more 

recommend it as the IDEAL 6MALL ‘TOME 

oa ie desired at the lower volume level ( 8 \wetneh. 
supply Fa! te MULLARD’S SPEC ATION INCLUDING the latest 

PARMERO ransformer specified Valves and Components, Has Power 

available to Pry a Radio ae Unit. 

Price for COMPLETE KIT of PARTS ........--ssseseeeeee rrTtitt 

Alternatively we supply and 

(Carriage and Lasurance 5/- extra) 


THE NEW 
MULLARD “3-3 
MAIN AMPLIFIER 


Special 
Price 


Reductions 
WE OFFER 


» = COMPLETE KIT OF PARTS to build both the (@) THE “3-3” and 
"MAIN AMPLIFIER and the 2-stage PRE-AMPL.- both ABSEMBLED and 


VIER-CONTROL UNIT £1 2.1 0.0 
P. TERMS: DEP. 
rer DEP BB oot it 


() THE COMPLETE KIT OF PARTS to build both the HP. 
2-eTs0R PRE: AMPLIPLER-CON o = 8-10" and 
= +S ga a £15.15.0 both ASSEMBLED and 
*ALL PRICES QUOTED POR *'§-10" ARE SUB 

JECT TO 41.4). EXTRA IP THE PARTRIDGE TRANSY EP. TREMS DEP. $3/16/. 
is REQUIRED. £1/7/8or DEP. 26/6/- 


shisha wk sinus ‘teh 6 iea Olina ee resi 


MODEL SI0/RC 
THE NEW 


COMPLETE 
MULLARD “5-10 
AMPLIFIER 


im cot SENSED Gee 


Bie pre tor 


A tor 


THE NEW 
COMPLETE 
MULLARD “3-5 


MODEL 3-3/RC Extra power to drive « Radio Tuning Unit te aleo 


THE COMPLETE ASSEMBLY MANUAL AVAILABLE FOR L/6 


1“ 


Wrmeess Wortp 


THE BEST VALUE ON THE MARKET 


evn 


, “Lic lelity 7 


£49.10.0 


TAPE RECORDER 
DIRECT—MANUFACTURER to USER 


NO “MIDDLEMAN’S" DISCOUNT IS INCLUDED IN OUR PRICES 


tT INCORPORATES: 

@ The latest COLLARO TRANSCRIPTOR TAPE DECK. 
@ The model HF/TR} “ Fidelity’ AMPLIFIER. 
@ HIGH QUALITY Tin. « 4in. P.M. Speaker. 
@ 1,200ft. ree! High Quality Emitape. 

@ ACOS Crystai Microphone. 


(Described below). 


BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD 
HEAR THIS MODEL—TRULY “ Hi-Fi RECORDINGS ARE O8- 
TAINABLE and it is comparable to much higher-priced Recorders. 
ALTERNATIVELY send S.A.EB. for ILLUSTRATED LEAFLET. 


(Pius €1/10/- carriage and insurance of which ¢! is refunded on return of packing case.) 


THE MODEL HF/TR3 TAPE AMPLIFIER 


incorporating 

}-SPEED TREBLE EQUALISATION 

Af means the letest FERROX- 
PO CORE INDUCTOR 


PRICE for COMPLETE 
KIT OF PARTS......... 212/15/- 
FULLY ASSEMBLED 
AND TESTED... © 16/10/- 
HIRE PURCHASE: Deposi 
43/66 and 12 months at €1/4/2. 


A very high quality amplifier based on the very successful Type 

—s in the MULLARD LABORATORIES ° ty New 
HIGHLGRAI E COMPONENTS are incorporated including MULLARD 
VALVES and a GILSON OUTPUT TRANSFORMER other features are 
Magic Eye Recording Hand Indicator—Effective Tone Control—Monitoring 
and Extension Speaker Sockets—has own Power Supply and can be used as 
aetna Amplifier for direct reproduction of Gram Records or from 
Radio Tuner. werall size i! x 6 x 6in.—Truvox—Collaro—or Breneli— 
please specify which. Send S.A.E. for leaflet or 2/6 for Assembly Manual 


HOME CONSTRUCTORS 


BUILD THIS PORTABLE 
TAPE RECORDER from £39.15 .0 


YOU CAN 


THE Leos sHOWN IN THE 


ILY DETACH 
ARE AN OPTIONAL BEXTRA 


a r 2136 
ae ee 


THE NEW MULLARD TYPE “C” 


TAPE PRE-AMPLIFIER—ERASE UNIT 
INCORPORATING THE 
NEW FERROXCUBE POT 
CORE PUSH-PULL OSCIL- 
LATOR and 3 SPEED TREBLE 
EQUALISATION by means 
of the latest FERRO XCUBE 
POT CORE INDUCTOR. 
PRICES INCLUDING SEPARATE SMALL POWER SUPPLY UNIT 


COMPLETE KIT ASSEMBLED AND 
OF PARTS £14 . 0 - 0 TESTED £17 . 0 0 


Deposit £3/8/- and 12 months of €1/4/11. Assembied unit only 

ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR 
£11. 15 . 0 and $94. 10 . O respectively. (Carr. and ins. 5/- extra) 
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual. 
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK 

TO 8& USED 

We present this “ Hi-Fi '’ Pre-amplifier strictly to Mullards specification, etc 
incorporating ONLY NEW HIGH GRADE COMPONENTS and the 
SPECIFIED NEW MULLARD VALVES. it comprises a COMPLETELY SELF. 
CONTAINED UNIT, all components and valves being contained in a well 
ventilated Box—Chassis neatly finished in Hammered gold with a very 
attractively engraved PERSPEX FRONT PANEL 


TO ADD FULL 
TAPE RECORDING 
FACILITIES 


° modern “ Hi-Fi” 
AUDIO’ AMPLIFIER (such as 
- Mullard “S-10" and 2 


WE HAVE THE NEW 2-SPEED 
TWIN TRACK TRUVOX MEV! 


vars coe =—s-s« 8388.5. 6 


tt incorporates PRECISION REV. 
COUNTER and PAUSE CONTROL 
and operates at 32 or 7} injec. 


WE OFFER THIS SELECTION 

The COLLARO Mk. IV TAPE DECK with che assembled 
* aa HE[TR3 Amplifier £34.10.0 
Deposit &6 18)- and 12 months Q2/10%. £30 15.0 
(e) As above Ae. the HF/TR3 supplied as KIT OF PARTS.. ° 
NOTE: Messrs. Collaro when supplying the Mk. IV Deck do not wire 
up the Deck Switch backs. We will do this for €! or supply a wiring 


the Home constructor. 
£37.0.0 


diagram to 
({c) ba TARUVOX Mk. Vi TAPE DECK with che assembled 
and tested HF/TRI nga. : : ‘ai a" 
H.P. Deposit €7/8/- and 12 months ' 
As above but the HF/TR3 supplied as KIT OF PARTS - $33.10.0 
' The BRENELL Mk. VY DECK with the assembled and tested 

HF/TR3 amplifier £45.0.0 
t £9 and 12 months £3/6/. 
£42.0.0 


H.P. Depos: 
As above but the PMF/TRS supplied as KIT OF PARTS... 
\ the PORTABLE CASE illustrated here (45), 4 
EMITAPE ~), ACOS CRYSTAL MIKE Gs! ) 
10 x Gin. LOUDSPEAKER (30/-) ALL FOR 
and insurance on each above |0/- extra. 


ve Preamplifier) ALL YOU 
NEED IS .. THE TYPE “CC PREAMPLIFIER as s TAPE DECK .. WE OFFER 
(a) The COLLARS Mk. [Vv TAPE DECK and the MULLARD 
TYPE Me ty & Power Unit assembied, cesced $35.0.0 
oe id “5 months ES unve 
(>) Asin & pad, t the Type supphed as 
KIT OF PARTS . £32.0.0 


(c) The TRUvOX Mk. Vi TAPE DECK and the assembled 
Type “CC” ah teen, and Power Unit £37.10.0 
m Danese = and 12 months €2/15/- 7 
(¢d) As above yon the Type supplied as complete K/ 
OF PARTS . £34.10.0 
(e) ye. BRENELL "Mi. V DECK and the assembied Type 
PREAMPLIFIER and POWER UNIT £46.0.0 


H.P. Deposit 6? and 12 months G76 
() As oboe pet the Type “C" supplied as complete KIT 


on above quotes |0/- extra.) 
WITH ALL CORRESPONDENCE. 


STERN RADIO LTD. 


109 & 115 FLEET ST., LONDON, £.C.4 


Teles FLEET STREET 58 


( 
PLEASE EN Ose San 


Junz, 1959 


It is CHEAPER and BETTER VALUE TO REPLACE YOUR OLD CHASSIS 
and GRAM UNIT 


! |! RADIOGRAM CHASSIS ! ! 
ARMSTRONG “STEREO TWELVE . 


iplete anit yet produced for Meren gt 6 Ren yg 
each channel, 12 watts for monaaral. Pull V 


ny 
it 
He 
lait 
Fit.§ 


j 
: 


ARMSTRONG “STEREO 44" - 
Provision te made fe > 

provided for Gtereo a tape 

most crystal pick ape. together with tape recorders of 
type “C™ anit) § watte cutpat. Radio covers med. on 
FM transmission §7-108 Mote. 


DULCI “ner” s« 


8 valve AM FM 4 waveband chasse 
og, medium wavebands plus the VHF 
and tong wavebands. Tape outlet incorporated and suitable for 3 to 15 loudspeakers. 


DULCI “Hs” - - - = #£19/17/6 


veive AM/vis hacse giving 4 watts output. Covers medium and long wavebandas, 
m= which an Internal serial operates, ples the VEPYFM band. Full AVC on oll wave- 
bamdts ‘end Lape sliet IMoorpc 


NEW HIRE PURCHASE TERMS are available on all above. [ustrated leaflets avall- 


alie—ennd 8. A E 


AM/FM RADIO TUNING UNITS 


ARMSTRONG “S13” - - = 897/60 


A sol! powered hugh Adelity tuner covering fall VIF, medium and long wavebands with 
mmatic freqeency contra on VHF. Excellent in combination with our MULLARD 
AMPLIFIERS but hag cathode follower stage ani wartable feedback output contro! 
nable Us tuner to be used with virtually any amplifier available 
P 
DULCI “H4/T”" - = =| = §£23/15/8 
a 4 waveband oe — my high Gdelity tuner the ee | transmissions 


plus the tong. 3 


and short wavebands 
wun our MULLARD 4 AMPLIFIERS and also all } aad cleo oll Bae Sones toereanane 
SS a eee Lyx y 
vallable—eend 6 A.B 


_STERN’S FOR 


STEREO 
POPULAR MULLARD MAIN ARE RECOMMENDED 
FOR USE WITH THE DULO! DUAL STEREO 


with our ap qa Lake aad 8 6. 3 is 


AMPLIFIERS (desoribed « ey 133). 4 
but for normal ~ )-Fi action the “ pesey-oroy Ae bevy Soe 


are perk tly suitable to operate = ‘ONE. Main Amplifier and the second Main 
r can the on a be added af any Ume thus transforming « standard “ Hi-Fi” instal- 


“sare PREAMPLEFIRRS and AMPLIFIES AT SPECIALLY REDUCED 
fully descriptive ieaftet> 


STERN’S 12 VOLT 
CAR RADIO 


incorporating . . . 
PRINTED CIRCUIT and POWER TRANSISTOR 


A werentile design covering beth LONG and manos wavensnee. 
Transistor Outpet thes beving very low battery consumption. is operated 


19 volt car battery. 
We offer & em the UNIT ASSEMBLY ines ny FES 

THERES SEPARATE FULLY WIRED. Phe £15.0.0 
Only 12 solder jotute are required to finish the complete recetver. 
Rend | 6 for manual containing complete data 
SPECIAL CASH ONLY BARGAIN 


A bulk purchase enables us to offer this very useful 
INTEROOM SET or BABY ALARM Fer onty 85.5.0 


aly Th x 4) =< Ge. bigh. 


RECORD PLAYERS ! ! 
The LATEST MODELS are in Stock. Many at REDUCED PRICES!!! 
Send 8.A.£. for ILLUSTRATED LEAFLET 
A FEW CASH BARGAINS 
B.8.R. MONARCH ( pate g ts Mixer ~, £6.12.6 


sae aL 


Tee COLLARD 


2 Fy tageed ange reord player caplet 


Sigh Coty aay i avait puny Yor @QAR'G) 
HIGH FIDELITY UNITS IN STOCK 
ee £26 . 14.6 


£18. 9.9 
&8.15.0 


breact . 

ee EeeEErEIOS PUGE-UP ARE © avatialie aeparefey 
Coll Pick-ap Heads 

TERMS availabe on all unite £8 196 and over 
Send 5.A.B. for Leatiet 


MIRE PURCR 


SPECIAL CASH ONLY OFFER! ! 
CASE 


(7 th 


Z 


Wrmeress Worip 


Junge, 1959 


CLYNE RADIO LTD. 


@ 


su 
sensitive * FAMILY 
FOUR” T.R.F. Receiver 
for home construction. Covers 
Lon and) Medium Wave- 
room is housed in very smart plastic 


or Black. For A.C. Mains 200/250 


assembly instructions provided, 
theoretica 


riends. 


purchase at 1/6 sen free. 
eeaeeeeeeeoe eeoees 


@MULLARD 510 HIGH- FIDELITY AMPLIFIER 
Prin 
with ULTRA 
PUSH-PULL 
stage, 


pte a 
ial 
£9/9/- pi 


etional details, diagrams, etc., an 
@ available separately at 3/6 post free. 
Secccccccecceceses 
2 
ox 
2 
S polka dot/grey. Supplied complete 
with 7 specially selected transistors, 
®©7 x 4in. elliptical loudspeaker, slab 
© serial, and batteries Push-pull 
output, Medium and Long Wave 
coverage. All necessary com- 
® ponents and full assembly instruc- 
®tions at SPECIAL INCLUSIVE 
PRICE of £9/9/- plus 3/6 P. & P. or 
© with MAZDA Transistors (250 mw 
Sourpur). 1S/- extra. instruction 
enve and itemised price list 
© available separately at |/6 post free 
Seeecerccscesoooes 


@ drilled chassis, good quality Sin. loudspeaker, Special 
e@Coils. Covers Medium and Long Wavebands. 
@dimensions: !2in. x 6in. x Sin. high. A.C. 200/250 v. Simple @ 
Easy to follow @ 
soe and theoretical diagrams supplied. All necessary @ 

components, down to the last nut and bolt, are offered ata @ 
OSPECIAL INCLUSIVE PRICE OF £5/10/-, plus 2/6 p. &B @ 


@construction with guaranteed 


including practical 

| diagrams, which are easy tc follow and will enable 

to complete this receiver which wil! be the envy of your 
ALL NECESSARY COMPONENTS ARE BEING 

OFFERED FOR LIMITED PERIOD ONLY rd THE REMARK- 

ABLE PRICE OF ONLY 79/6, plus 2/6 p. 

po sagen book available eqnrenty if as wish to study 


tion Book with full construc- 


MAJOR SEVEN ALL PURPOSE 
TRANSISTOR PORTABLE 
Special de Luxe Cabinet in maroon/grey or black and white 


NEW LOOK ECONOMY FOUR 


results. 


COMPONENT 
SPECIALISTS 


Wi: LEADING THE FIELD—: 


table cabinet in Brow 
v. Comprehensi 
an 


circuit version 
LINEAR 
output 
giving excellent 
output of 10 wart 
(max.). Buile-in con- 
trols Will suic all 
types of high im- 
pedance input All 
required components 
of best quality to 
Spec. are offered at 
inclusive price of 
us 3/6 p. & p. Instruc- 
d 


itemised price list 


* 


Our very popular three 
valve mains F 
receiver is now avail- 
able with a new De 
Luxe cabinet with 
polished Walnut finish 
and Cream trimming 
(as illustrated). Brief 
Spec.: Valve line-up 
6K7, 617, 6V6. Ready 
Denco @ 
Overall 


@p. instruction book available separately 1/6, post free. 


—_ available with plastic cabinet in IVORY or BROWN @ 


@if preferred ac ONLY £5/5/-, plus p. & p. 


PPR LPP Pe 


in equipment for 


¢ THE CONSTRUCTOR & HI-Fl ENTH USIAST : ° 
@ SEND STAMP FOR FULL LIST including F.M. Tuners, Receivers, Ampli- @ 
@ fiers, Stereo Amplifiers, Tape Pre-Amplifiers, Transistor Portables, Crystal @ 


* Receivers, Battery Charger, Baby Alarm, etc., etc. 
@ NOTE: ALL components supplied, 
@ guaranteed to be BRAND NEW’!!! 


e 
including valves (even if surplus types) are @ 
° 


eeeeceeseseeeeeeeeeeeeesd 


ee 
© THE NEW LOOK RAMBLER ALL DRY BATTERY PORTABLE. ° 


(By 
popular 


RAMBLER 
run directly off any A.C. mains 
compartment (dimensions 7in. x 2 


at €3/S/-, plus p. & p 
eeeseeeeosecesesoees 
THE NEW JASON 
FM TUNER 


The fatest addition to the im- 
pressive JASON range, and like 
all JASON 9equipment, can be 
depended upon for QUALITY, 
RELIABILITY and PERFORMANCE. 


incorporates the very latest features 
in design to ensure simplicity of 
operation and faultless perform- 
ance. Housed in smart metal shelf 
mounting cabinet in pastel green 
with grey plastic dial. Built-in 
power supplies enable connection 
to any amplifier or radio fitted 
with Pick-up sockets, without 
complication. Two versions are 
available, i.e. Standard or Fringe 
Area. ALL NECESSARY COM- 
PONENTS SUPPLIED AT SPECIAL 
INCLUSIVE PRICE OF: STAN- 
TUNER £8/19/6; 
AREA TUNER 
£10/19/6, both plus 3/6 p. & p. 
Comprehensive Assembly Instruc- 
tions with full description and 
itemised price list are available 
separately if required at 2/6 post 
free. 
eeeeeceeeooooooe ee 


ACOS MIC 39-1 
Crystal stick microphone. List 
price 5 gns. Our price 39/6, 
plus 1/6 p. & p. Stand included. 
e@eeeeseeeeeoeoeooaoeoeaee 


PLP RPE LO 


demand)valves 


ivalves (DK96, DF96, DAF96, DL96), 


supplied at ONLY 47/6, plus 1/6 p. & p 


This wonderful receiver (the ideal companion for® 


your summer holiday) with the ** hall-mark "’ of 
quality, is housed in a most attractive cabinet 
finished in two-tone RED/GREY “* Lionide ** with 
chrome fittings. The very neat appearance is set® 


off by the smart cream plastic top panel engraved ® 


in red and green. Employing modern miniature 
IRS, 174, 185, 3V4, and a good quality 
Sin. loudspeaker, this receiver has everything— 
quality, sensitivity, volume, tone and economy. 
Uses all-dry batteries AD35 (1/6), B126 (9/-). AN® 
necessary components (less batteries) are® 
offered at a special inclusive price of only® 
£7/7/- plus 2/6 p. & p. or Special extra-economy ® 
version with latest range of low consumption ® 
£7/15/6,® 
Easy-to-follow Instruction Book,® 
itemised price list,® 
diagrams available ® 


plus p. & p 
containing full description 
practical and theoretical 
separately ac 1/6 post free 

MAINS UNIT enabling the above receiver to bee 
supply 200/250 v. Fits snugly into the battery® 
Zin. x ttin. overall). All necessary components ® 
or can be supplied assembled and tested © 


(Also suitable for many other portables.) 


THE CLYNE RADIO “DE LUXE’’® 
PRINTED CIRCUIT SUPERHET - 


A new two wavee 

band (L and Mje 

Superhet using the @ 

latest miniature @ 

valves: ECHBI,@ 

EF8S and ECL80,¢@ 

plus contact cooled @ 

Rectifier, incor- @ 

porates Ferrite Rod @ 

Aerial and is of unit construc- @ 

tion. Exceptional sensitivity and selectivity. @ 
Outstanding performance and quality T.C.C. @ 
condensers throughout. Easily constructed @ 
in one evening. Brown ivory Bakelite or @ 
wooden Walnut finish cabinet. A.C. mains @ 
200/250 v All necessary components at @ 
special inclusive price of £7/19/6 plus 3/6 p. & p. @ 
Instruction Book with itemised price list @ 
available separately at 1/6 post free. Also @ 
available in De Luxe Cabinet (as “* Economy @ 
Four *" at 5/+ extra). * 


s 

SUPER 5 WAVE BAND CAR RADIO, 
(By Pye of Cambridge.) > 

This excellent receiver is very easily ¢ 
fitted in any car with 12 v. system. Com-e 
prising: power unit, é6jin. speaker one 
baffie and tuner unit. Valve line-up: e 
2-EF4i, ECH42, EBC4, EL42. EZ4i.@ 
THREE SHORT WAVE BANDS 5 (ié-@ 
31 m.), MEDIUM (190-550 m.) and LONG @ 
(1,000-2,000 m.), variably tuned. n-@ 
trols: volume on/off/tone, wave change; @ 
tuning. Horizontal dial with chromee 
surround. BRAND NEW, FULLYe 
G’TEED AND UNREPEATABLE ATe 
£17/19/6 plus 5/- p. & p. Terms available. e 
eeeeeceeeeeeoeoeoeoeeeooeooeoeeee 


porder or C.0.D. (charges extra) 


PPP DDD DD DDD DDD DDD DD DP DP 


eens stated, d, please add pc postage “on orders under ¢ 


h with 
* 
over £5. 


Our advantageous H.P. and Credit Sele terms ore available on om any y single item 
Your enquiries invited 

1@, HOLLOWAY ROAD, LONDON, N.?. 
18, TOTTENHAM COURT 


NORth 6295/6/7.4 
ROAD, W.!. MUSeum 5929/0095. ¢ 


ICLYNE RADIO LTD. 


Popen: Tottenham Court Rd.: 9 a.m. to 6 p.m. Mon. to Fri. Sat! pm m 
) Holloway Road: 9 a.m. to 6 p.m. daily. Toe, | oe Oe 5.3p 


(SO yards only from Tottenham Court Road Tube 


All post orders and correspondenc 
162 HOLLOWAY Ff ROAD, LONDON, N. oe 
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METERS. We carry large stocks of 
Meters from 50 microamps to 1,500 v. 
A few of the most popular types are.— 
100 microamps 2in. Flush Round 
Moving Coil @ 45/-; 500 microamps 2in. 
Flush Round Moving Coil @ 18/6; 
| mA. 2in. Flush Square Moving Coil 
Ellioct,"’1954 man., 25/-; 50 mA. 
2in. Flush Square Moving Coil 8/6. 
Send stamp for complete list. We 
shall be pleased to quote for special 
meters to your own specification. 
eeeeeeeeoeeeeeeeeeee 


~ — TRANSISTORS !!!— . 
$ SURPLUS—P. NLP. a 
$RED SPOT (Audio/Experimental 
o Application) 7/6 ea. e 

E SPOT, RF. up 

@to2. : Me s 

° STANDARD— 
eee 

! 


2ocr 


$0c) 72 wich pi , 
@ NEWMARKE 

$ v6/ R2 R.F. up to 4 Mc/s. . 
V6/R4 R.F. 4-8 Mc/s. . 
@ ¥6/R8 R.F. 8 Mc/s.-up 
* AUDIO 
VIO/ISA 


XA104 R.F. up to 6 Mc/s. 18/- ea. 
@ XAI03 R.F. up to 4 Me/s. 15/— ea. e 

@ X8104 Audio up to | Mc/s. 10/- ea.g 
> (Data sheets available) am 
@ (ALL POST FREE) o 
eeeeceeseeeeeeeeeeeee 
AMPLIVOX HEADSET SPECIAL. 
(mot surplus.) As used in up-to-date 
ships, aircraft, etc. Excellent quality 
super lightweight low impedance 
magnetic headphones complete with 
button microphone attached and 
plastic ear moulds. Absolutely brand 
new. 45/- pair. Plus 1/6 P. & P. 
Rin. BAKERS SELHURST LOUD- 
SPEAKERS ([5 ohms, |5 watt, 30-14,000 
cps. Brand new, €4/10/- plus 3/6. 
eesceeeeeeeoeoeoeooeeeeo 
e@LATEST 8.S.R. UAI2 STERECe 
@ 4-speed autochanger unit complete® 
@with FUL-Fi stereo cartridge fore 
@ monaural or stereo records. Brande 
@ new and fully guaranteed. £10/19/60@ 
@plus 3/6 P. & P. Terms availablee 
eeeeeeceeeeeeoeoeeeee 
GARRARD AC.121D MK. I STEREO 
MONAURAL 4SPEED AUTO- 
CHANGER. Complete with GC8 
plug-in crystal head and sapphire =_ 
for monaural records. Brand new, fully 
guaranteed. Limited stocks. ONLY 
£11/0/6, plus 5/- P. & P. NOTE: Garrard 
L.P. Scereo plug-in head for above avail- 
able as optional extra for €2/0/1 inc. 
P.T. Terms available. 
GARRARD RC120/4H. 4-speed auto- 
changer with GC2 insert. Brand new, 
fully guaranteed. £9/19/6 plus 3/6. 
eeeeeeeeeeeeseeeeee 
eTHE LATEST COLLARO 
e “CONQUEST” 
@4-speed autochanger 
@in cream with Studio 
e"“O”™ in- 
Osert.Brand @& 


@plus P. & \am 
oP. 3/6 
eeseeeeeeeeoeeoeeeee 
GARRARD 45.P. This famous sin 
record 4-speed unit complete with GC2 
turnover crystal head and sap <n Pin 
available in limited quantit 

and fully guaranteed. aly ee) <s/\916. 
plus 3/6 P. 

BS.R. UAS MONARCH. 4-speed 
Mixer Autochanger complete with 
turnover crystal insert and sapphire 
styli. Few only, now at to/198 


36 P. & PP. Brand new and 
guaranteed. 


SEND STAMP FOR SPECIAL BARGAIN LIST! 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeo 
A QUALITY RECORDER : 
FOR 39 GNS. 
Collaro Mark {[V Tape 
Transcriptor Deck 
Special amplifier 
8 x 6in. loudspeaker 
De Luxe Cabinet with gilt 
ficturgs 
Cvllaro Mike (or similar) 
1,200fc. EMI tape 


* 
-_— —— INCLU-e 
Siv RICE ONLYe 
39 ons. if all items pur-e@ 
chased together. Terms:@ 
£4/19/- dep. and 12 monthiye 
payments of £3/3/-. C. & p.e 
@ 15/- extra. Full assembly instructions provided. Note: Wee 
e@shall be pleased to wire the tape deckswitches at extra chargee 
eof £1. Send stamp ey ceed — a 
eeeceeeeeeeee eee Vy aledetinticcs | 
” EXTRA ‘SPECIAL ‘OFFER 1! 
®A small three-valve PORTABLE RE- 
®CORD-PLAYER AMPLIFIER 
® mounted on baffle 12 x 7in. with High 
© Flux 6}in. Louds er, Ye line-up 
®ECC83, ELB4 4 


onene to use, ane ee tase PL& 2 


@ finished in apace Leatherette. 

@ Will accommodate above Ampli- 

fier and Baffle without modi 

® tion, also most types of Ancill: 

@ Equipment. Overail size 18 x 13 

@x Siin. Fitted with carrying! 

4 £3/9/6 plus S/- P. & P. 

®NOTE. if both items 
@chased together they eal he 
ied at a special inclusive 

e of £8/7/6 plus 6/6 P. & P. 

Seeeseseeseeseseeeseesooeeseeeeeesese 


162 HOLLOWAY ROAD, LONDON, N.7 
and 
18 TOTTENHAM COURT ROAD, W.!. 
eeeeeceeeseseeceoeceseoeeoeeeeeseseee 


CABINETS. We carry large stocks® 
of cabinets to suit all types of eqwie-@ 
ment at prices ranging from 45/-. Thi is 
cabinet i . an example of the 4 
new “RECORD HOUSING” range e 
and is priced at only £12/19/6, Piste 
20/- corrtage and packing. Suitable for 2 
housing a!i types of turntable, tape tapes 
deck, amplifier etc. Terms available 


” if required. Send stamp for illustrated § e 
“CAPRIOL of full range. 


- 
eeeeeeeeoeecoaoooooeeeeeoeoeeeoseeeeees 
@RADIO JACK. A recent ition to our com sive range @ 
@of equipment to build yourself. Covers Medium Wavee 
@ Stations variably tuned. Compact self-contained unit requiring @ 
@only connection to aerial (no power supplies required) for first- @ 
@class reception when used Se ee eee 
@or high gain amplifier. itable ac ae 
@ special inclusive price of only 19/6 shes 6 P. &P. * 
eeeeeeeoeeeceoooooeeeeeeeeeeeeeeeeee 


VALVES. We have perhaps the most up-to-date valve stocks in 
the trade. New imported valve types fully guaranteed and P.T. 
Oe one Oe ee eae eee, We also carry 
comprehensive stock of all 8.V.A. types at current list prices. Send 
hes for list. Note: Certain ot American special purpose 
types can be supplied. Enquiries invited. 
CRITRACTIVE POLISHED eee eeeees 

a 
@ WOODEN EXTENSION SPEA- UNREPEATABLE 
@KER CABINET (slight biemishes) 
@ficted with good loud- 
Goodmen, 


es ple: 
or similar). Supplied as High {5 


ow.s., 
@ impedance unit with volume contro! 
@easily converted to » Low 
@impedance for matching domestic 
@ Radio etc. Size approx. | lin. x I4in, * 
@64in. These are reciaimed * 

@units in first class working order and 

Sie Rad 16/6, complete, plus 

* 

TRE REESE RERERE SESE REESE RE EEE ESS SS 


SOSCSCHSCESSSSSOSSOSEOE 
A PRECISION TEST METE 


Re 
(To build rself Designede 
you ) - *s 


tage O- 
@0-10, a os. 0-500, 0, *0-1000.° 


O10 O00. sak6 


@ current, 0-200 * microamps.. e 
@ sistance, ,0-200,000 ohms. (Easilye 
Ac-@ 


e to 2 
@ curacy, FSD. a Be. ranges.@ 


eof plug a 
@instrument is easily constructed,@ 
@full instructions P- pe given withe 


ig 


WIRELESS WorRLD Jung, 1959 


R.S.C. HI-Fi TAPE RECORDER HI-Fl 8 WATT AMPLIFIER 


For ee the lid is INCORPORATING THE LATEST MK. IV SPECIAL PURCHASE 
om Jaye COLLARO TAPE TRANSCRIPTOR. THE | DEXPORT ORDER eo 
LINEAR LT4S HIGH QUALITY TAPE AMe- | por 200-250 v. A.C. mains. Carr, 7/6 
PLIFIER AND A HIGH FLUX 8 x Sin. Loup. |’ 
SPEAKER. A REMARKABLE OPPORTUNITY ! 
Push-pull output. Latest high efficiency B.V.A. 
Ll , arr. A spare tape spool and an 850 ft. | valves. Dual separately controlled inputs for 
reel of first quality L.P tape is mike and gram. Separate bass and treble con- 
- Ons. ncladed trols. High sensitivity. Output for 15 ohm 
seemmemeens loudspeaker. Guaranteed brand new, tested, 


- . : : and in perfect working order 
A Collaro Studio Microphone can be supplied with the 


recorder only at a special price of 37/6. 


AUTO-CHANGER 
YOU CAN PAY TWICE THE COST FOR THE | COLLARO ROS4 3-SPEED MIXER 
SAME QUALITY. Full descriptive leaflet supplied on | pitted studio pick-up with turnover bead. Brand new 
KL. is housed > an attractive receipt of S.A.E. | a — a Sanam aoe Sead 200-280 - ae. 
walnut veneered cabinet as illus- mains we are supplying {ree with every changer a suitable 
trated, Size approx. 18x 17x 14 H.P. TERMS. DEPOSIT 3 gns. and 12 monthly | * 


auto-transformer with input and output voltage clearly 
in. hi payments £3/10/6. marked Limited sumber only. £5/19/6. Oarr. 5/6 


THE SKY FOURT.R.F. RECEIVER | R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BMI1. An all dry battery eliminator. Size 5} x 4} 

2in. approx. Completely replaces batteries supply 1.4 v. and 

90 v. where A.C. mains 200-250 v, 50 c/s is available. Suitable 

| for all batte wtable receivers requiring 1.4 v. and 

90 v. This inc cludes latest low ya types. Complete 

kit with diagram 39/9 or ready for use 46/9 

Type BM2. Size 8x5} x 2hin. Supplies 120 ¥., 90 v. and 60 v 

400 mA. and 2 v, 0.4 a. to 1 amp., Eitty smoothed. THEREBY 

4 te \y |COMPLETELY REPLACING BOTH H.T. BATTERIES 

Sensitivity and qual AND K.T. 2 v. ACCUMULATORS when connected to 

» standard. Point-to-point wiring diagr A.C. mains supply 200-250 v. 50 c/s. SUITABLE FOR ALL 

Sarena d's es) (e. This ee ees BATTERY RECEIVERS normally using 2 ¥. accumulator. 
in brown or cream bakelite or veneered walnut Complete kit with diagrams and instructions. 49/9 or ready for use 59/6. 


SIX TRANSISTOR POCKET RADIO RECEIVER R.S.C. TRANSFORMERS 


All parts including cream or FULLY GUARANTEED 


F a INTERLEAVED AND IMPREGNATED 
coloured plastic case, printed * 
superhet circuit, ferrite acrial iat. MAINS TRANSFORMERS 


Primaries 200-230-250 v. 50 c/a 


Transistors, 2}in. P.M. speak- ‘ Total cost of parts. A work- 
m - ; P FULLY SHROUDED UPRIGHT MOUNTING 
er. Long and medium wave- se i ing unit can be demonstrated | 959.0.980 v, 60 mA, 6.9 ¥. 28.54.28 
. 250-0-260 v. 100 mA., 6.3 ¥. 4 
at our County Arcade pre- | 555-0.300 +. 100 mA 6.3 ¥. 4 : 
ises. All items vailable | 5-0-3590 v. 100 mA., 6.3 v. 4a, ‘ 
‘ 3 mises ns are availa’ 300-0-300 v. 180 mA., 6.3 v. 4a, Sveie 
tion booklet supplied. separately suitable for Mullard 610 Amplifier 
S50-0-089 v. 159 mA. 63 v. 4a. 54.84 
> 350 v. 150 mA., 634.298, 63¥.28. 5. 


EXTENSION R.S.C. Al2 STEREO 425-4 0-42 aS v.20 mA, 63 v.40, 0%. 63 ¥. 4a, 
weakens AMPLIFIER KIT sagan 
Limited number in hand- TOP SHROUDED DROP-THROUGH TYPE 
some Walnut veneered cab- any. ay — - 260-0-260 v. 7 63 ¥. 2a, 8 ¥. 21 : 
ts. 2- h: 5 Ss to construc 
olla, 6}in 29/9. ~_ a good quality 3+ ; ; 24 250 ¥. 100 mA.. 63 ¥. 4m, ; 
5/9. 10in. 56/9 3 watt (total 6 Carr. & packing 7/6. 200 - me 100 mA. a2. ¢e. 40.3 
SHAVERS. Brand new in carryi watt Foca am «=f providing wo ap agers 350 ¥. 150 mA. 63.¥ 6a.,5¥ 
case. Operation from 3 U2 batteries, fitt reproduction. Suitable for use with all stereo, 
in case. Just the thing for travel “Only §9/6 | Pick-up heads at present available. Ganged | ELIMINATOR TRANSFORMERS 
(approx. half pri volume and tore controls. Preset balance con- | Primaries 200-250 v. 50 ofa 
RECOR DING ‘TAPE 600ft. reels, 8/9, | Tol. Outputs for matched 2-3 ohm speakers. | 120 v. #0 mA.. 5-0-5 v, ao 
1,200ft. ws 14/9 a : For 200-250 v. A.C. mains. Astonishing value. | °° *: 5 ™4.. 60-0-6 + mA 
ELECTRIC SOLDERING IRONS with | FILAMENT TRANSFORMERS 


bands. Size of unit 5} x 3} 
xifin. Detailed construc- 


P 8 88 SEs 


neon indicator. Lightweight ty for radio | W-B. “STENTORIAN” HIGH FIDELITY P.M. | primaries 200-260 ¥. 50 cfs. 
work, 19/9. ae SPEAKERS : 


| HF1012, 10 watts 15 ohms | (or 3 = 
coil. Where a really good quality speaker at a 
LINEAR L3/3 STEREO low price 4 required, w e highly Lg 
t t t ma ma 
Are ase cacas cheer tiie ag Wen cee Midget Rattery Pentote 64:1 for 884, et 
Sensitivity 150 | Small Pentode 5,000Q to 30 


Standard Pentode 5 000Q to 30 
m.v. for 3 watts * — - Standard Pentode 8,000 to 89 


output on cach 2 - ¢ | Push-pull & watts 6V6 to 5 ohme : 
channel. Gang- 4 : : | Push-pull 10-12 watts 6V6 to 30 or 150 
Vol and cs = a ~ es = 10-12 watts to match OV to 3-5~ 
Tone Controls a ke ee ‘ Push-pol! Riad to 3 or 18 ohms 
Pre-set balance . Push-pull 15-18 watts, sectionally wound 616 
co: 1. Jut- h, ete., or 3 to 15 ob 
— - “— 3 we > 4 “ } Push-pull 20 watt high-quality sectionally wound, 
matched 2-3 | Z : q | GLA, KT66, ate. to 3 or 150 . 
ohm _ speakers. | 
(Can be used as | 
straight 6-watt amplifier). Provides remarkably | 
realistic output when connected to 200-250 v AM _ RADIOGRAM CHASSIS, HIGH 
A.C. mains point, Stereophonic pick-up head | QUAL ITY. PUSH-PULL. 6-8 WATT » 10 ahs 
and good quality speakers. Instructions and| OUTPUT, Current manufacture. 12 months iro yy oe ayn 
mtee included. Carr. free. 7 ns. guarantee. For 200-250 v. mains. Covers L. ' . 
S.A.E. for leaflet. 4 } and M, wavebands plus F.M. Includes 8 latest | | PHILCO F.M. RADIO TUNERS 
Or deposit 27/9 and 5 monthly payments of 27/9. | "¥P¢ miniature B.V.A. valves. Only 22 gns. rar 
plus 7/6 carr. Or it £2/12/- and 9 month- | With self-contained power pack. A 6-valve de 
GCOLLARO JUNIOR 4-8PEED RECORD PLAYER | ly payments of £2/12/-. | huxe unit housed in beautiful walnut veneered 
with eoparate pick-up having dua! pout sapphire styinn | |}cabinet. For 110-200-250 v. A.C. mains. 
Brand new, . Por 200-260 + AC mains only. | COLLARO AC “ /564 4 Speed Single Players | Magic eye tuning indicator 12: Carr. 5/-. 
Only @4/10/-. Post 3/6. | £6/9/6. Carr. 4 | Qist £21) 7 Gns. 


JUNE, 1959 


Wirevess Worip 


R.S.C. A110 ULTRA LINEAR 
30 WATT AMPLIFIER 


HIGH FIDELITY 


r 
* out 
ection 
An extra 
contro! 


an be simultaneously a: rg by mixing purposes. AN OUTPUT SOCKET 
WITH "PLUG Is INCLUDED FOR 8U UPPLY iF 900 v, 20 mA. and 6.3 vy. 1.548. FOR A 
RADIO FEEDER UNIT. Price im kit A rs easy-to-follow wiring diagrams 


11 Gans, ~*~: 


Or Pactory built with 12 months’ guarantee £13/19/6. TERMS 
ON ASSEMBLED UNITs. DEPOSIT 24/9 a} 12 monthly 
payments of 24/9. 
My valves are used with High Quality Sectionally wound output trans- 
specially designed for Ultra Linear operation. Negative feedback of 20 D.B. in 
t CERTIFIED PERFO! cE rioURRs ARE b moealL TO MOST EXPENSIVE 
UNITS AVAILABLE. F 


12 D.B. at 60 . 


Cover as illustrated 18/9 extra 


ponse 30-20,000 Tone Controls 
6 D.B. at 12, 000 « cs., hum and noise 70 D.B. down 
Overall size 12 x 9x 


. Out- 
{ and 15 ohm speakers 
FOR LARGE HALLS, CLUBS or OUTSIDE FUNCTIONS. IDEAL FOR USE WITH 
MUSICAL INSTRUMENTS SUCH AS STRING BASS, ELECTRONIC ORGAN, GUITAR, 
eto. POR DANCE BANDS, GARRISON THEATRES, ete., ete. We can 
Speakers, ete., at keen cash prices or on terms with amplifiers. EN 
INVITED. 


mponents used 
usumption 150 watts. 


1 quality reliable ¢ 


approx. P 


wer 


L owe my = “ an " 10 WATT HIGH FIDELITY A: 
$12 Gus. Cash. Send 5.A.B. for jeafier 
thiy payments of 22/3. 


. A compact atirac- 
H.P. Terms. Dep. 22/3 


welve mor 


LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. Suitable for use with any 
tt and most microphones. Negative feedback 12 1.8. Bass and Treble 
r AC. ma »f 200-250 v. 50 ¢.p.e Output for 2/3 ohm speaker, Three 
lard walv miy 6« 5» Sfin, high. Chassis fully isolated from maine 
teed 12 mor 


— £5 ji Or Deposit 22/- and 5 monthly payments 
Send 8.4.8 /19/6. 


for leaflet 
LG3 MINIATURE 3 WATT GRAM AMPLIFIER 
ps. A.C. mains. Overall size only 6) = 43 x Qjin. Fitted vol. and Tone 
switch. Designed for use with any kind of aingle player or record chang- 
hm speaker. Guaranteed 12 months. Only 55/9. 


». A? 84 WATT QUALITY AMPLIFIER. Spec. exactly as AS below with exception 
. Coraplete kit of parte, diagrams and instructions €3/1§/-, Carr. 3/6 


t wattag 


R.8.C. AS 4-5 WATT HIGH GAIN AMPLIFIER 


4-valve quality amplifier for the bome, amall club, etc. Only 50 milll- 
« required for full output so that it is euitable for use with the latest high- 
reads in addition to all other types of pick-ups and practically all mikes, 
Treble controls are previded, These give full long playing record 

el te negligitte being 71 D.B. 

gative feedback is used. H.T 

T or 63 1.5 a. ts available 

Feeder Unit or T Leck 

mains input of 200-2 250 + 

ohm speaker. Chassis te not 

in every detail and includes 

with baseplate) with the blue 

and point-to-point wiring dlagrame 

Exceptional value at only §4/15/- 

assemptied mady for use Q5/- extra, plus 3/6 car. 

Ur Deposit 22'- and Ove mouthly payments ot 


for assembled unit 


HIGH FIDELITY 12-14 WATT 
AMPLIFIER TYPE Al1 


PUSH PULL 
ULTRA LINEAR 
OUTPUT 
“BUILT IN” 
TONE CONTROL/ 
PREAMP 
STAGES. 


Two input sockets with associated controls allow mixing of “ mike” and gram. 
Al0. High sensitivity, Includes 5 valves, BOC*S, BOOSS, ELA4, ELS4, 5Y3. High 
Quality sectionally wound output transformer «pecially designed for Ultra Linear op>ra 
tion and reliable smal! condensers of curren‘ manufacture. INDIVIDUAL CONTROL&S 
= BASS AND TREBLE “ Lift “ and “ Cat.” Prequener reeponee +3 D.B. 90-80,000 

Six negative feedback loops. Hum level 60 D.B. down ONLY 23 millivolts INPUT 
required for FULL OUTPUT. Suitable for use with all makes pee of Psy 
and microphones. Comparable with the very best designs For STANDARD LONG 
a Por MUSICAL such as 

OUTPUT SOCKET with plug provides 300 v. 90 mA. and 6.5 ¥. 15a. =. Bones mie . 
RADIO FEEDER UNIT. Size approx. 12-9-7in. For A.C. mains 200-250 ¥. 60 ccs Out 
put for 3 and 15 ohms speakers. Kit ts complete to last nut. Chassis is fully punched 
Full instructions and point-to-point wiring diagrams supplied 
(Or tactery built 45)- extra) Onty Gas, Carr. 10 


{f required louvred metal cover with 2 carrying handles can be supplied for ] TERMS 
ON ASSEMBLED UNITS. DEPOSIT 1 12 tte met 


8:9. yments of 
8.4K. for illustrated leaflet detailing Ready-to-assemble Cabinets. Speakers, Microphones 
ete. with cash and credit terma. 


as in 


LINEAR LT/45 HIGH seheiv 
TAPE DECK AMPLIFIER 


Output for standard ohm ube 

Only 15 millivolts input required for full 

Only 2 millivolts minimum 

required from recording head 

recording level 

tor feeding PA. amplifier 

Negative feed-back equalisation. Linear 

frequency £3 DB. 50-11,000 ojos 

Pacilities for recofrdings at 15in., 7}in. or 3fin. per second 

pa gain and output controls, Valves type BOOSS 

ROCSS, ELSé ~? EMS4 Output 4 watt. 1° month: 
guarantee L 64 


SUPERHET RADIO FEEDER UNIT 

Design of a high quality Radio Tuner Unit (specialiy suitable for use with any of our 
Amplifiers). A Triode Heptode F changer ts Pentode LF and doutle Diode Becond 
Detector, delayed A.B.C. is arranged so that A.V.C. distortion + avoided. The W Ch Sw 
incorporates Gram. position. Controls are Tuning. W. Ch and Vol. Output will load most 
Amplifiers requiring 500 mV. input depending on Ar location. Only 250 ©. 15 mA. HLT 
and L.T. of 6.3 v. 1 amp. required from amplifier. Size of unit approx. 9-4-Tin. high 
fend 8.A.B. for illustrated leaflet. Total building cost is €4/15/-. Point-to-Point wiring 
diagrams and instructions 2/6. 


HI-Fl TAPE RECORDER KIT 


294 axs. 
Collaro Tape Transcriptor ght Iv 


Corr. 15 
Studio Microphone, Reel of 
quality tape, 6;in. Speaker and , on 


indicator 


1 Ready for ws 
GNS. Carr 

Or Dep. 22/3 

12 payments 223. 


76 


and 


Consisting of L745) amplifier 


12in, 10 WATT HIGH » ahd 
LOUDSPEAKERS IN 
POLISHED WALNUT FINISHED 
CABINET 
Gauss 12,000 ltince. coll 3 ohme or 15 


Only £4/19/6. Carr. 5/- 
ohma. y 
Terms: Deposit 1}/- and 9 monthly payments 


of 11/-. 


P.M. SPEAKERS 
Goodmans 17/9. 7 4in. Goodmans Elliptical 19/9. 
fin. Goodmans ee lin. B.A. 28 10 x Gin 
29/11. 


17/9. Sin 
Rola 1 
2 1a 


Plessey in. y Sor 15 ohms 10 watts, 


ines, § 


Brand 
1] ea. 


AUTO-CHANGERS 
with turnover head 
NEW srtoned latest model 
60 vy. A.C. maine. Very lmited 
Conquest £7/19/6 Continental 


9 ens Oar 


© DOLLABO 4-SPEED 


Microphone Inserts. 
studio pick-up 1 a Equip 


ACOS 
new. On 
A 


BRAND 
t (Turnover 


type with sapphire stylus.) 
Sta repiacement for Garrard 
BAR. Only 19/0. 


. Inside measure- 
x Spine. high. Clearance 


Sgin. Below 2jtn. 
Rexine covered. 


ABLE 
ments 17 x 12 
above baseboard 
Attractive 


62.6. Carr. 5/- 
SPECIAL OFFE 


er. 
1 GNS, Car. 10)- 


adi Supply C<. (LEEDS) LTD. 


ate, Leeds, !. 
12. 


Personal Soares to Sand 7 — Arcade, Bri 
Mail Orders to 29-31, eld Road, LE 


Terms: C.W.O. or C.0.D. Ne C.0.D. oo i. P ' 
2/9 extra under £5 unless —- stated. Full P: 
to callers: 9 a.m. te 6p.m. Wednesday until | p.m. $.A.E. 


Th 


Seam oo orders under Q 
e List 6d. Trade supplied. Open 
please with all enquiries. 


139 


14% Wimesss Wontp June, 198° 


RADIO SUPPLY CO. (LEEDS) LTD. Gasanen 


as Open %—46 p.m 
(Bepe. 0) & and 7, County (Meeee) Arcade, Griggate, Leeds, | mee wnt! | oom 


Seen eee 20 eae, Pe. GE, gard, ute coveenes | OPE B.., (pperaes Gente ont acne ome 8 SPECIAL OPFPER. Grand 
eorbenem te ee ewhete controte . 
“ah ean culation, GD euhen, tam» | SOmROAS oS Si New Ex. 24 v. 1S amp. F.W. 


oonTRoLs 
Wotied, 5/0; with GY. cote. 8 omy 1019 cary. pak Bridge Selenium Rectifiers. 


eve, eter UPeTer bows TAAsevORmEES JACK PLUGS Gamtard (rye compile with Af) aereened 
A ee ee teat i i eek, New Jack GQeckets te on. (eeuhied Only 25/9 @a. 
190-168 ©. of Reverse BO waite GHD, bier | 6 care tree) ooh 


ua Cove smoorenye HOES 
: wo 180 heme 

& wAn ex sory AGOUMULATORNS New RX GOVT MAING TRARSTOR BERS 0 " 1 86 uke 
a ¥ 66 en? Ld, peer HO cerr., 6 ow OTE * Mee wpe 
My 6: 11@-Gh0- 980.980 ©. 078-0978 © 100 mA. O86 

te 

1 mA 8 e Be 

Oy 106 mA. C46 Be Be fe 

perthatiy detitecd ote 6-6.406 + WO mA 8 e Ge 8 © ta | 3 
Very terited wumsiee 6bb-4-480 ©, 060 @A. OS 6. Ba. O86. 1 GOVE, CARE Well eentiinw 
aedritted cover Se 14 te 


; #) ; & 
Qed end Weartte synchronous 7 pin 9 84, 80.84.00 FOR BATTRAY CHARGER OR INwTRt 
a ae O94 2H U8 + 16 eempe AL eomeervati re CASE. CHIVRR CANE Be Tann FOR 


oe TRANSISTORS. BF ives 16/0. Audio tops | 7 FO OO fettng after peetifeetion A AMPLIFIER Only OD, pie 9 poet 


6. 16-9)-98 © Oe Cert ting) 7646 


mee Permnet 


tego eM awed 


SELENIUM All tor A.C. Maine 200-280 +, 0 c/s 
SELENIUM BATTERY CHARGING EQUIPMENT © cncranes ti: moms 


ASSEMBLED CHARGERS BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6 v. or 12 v. 
ry ¥ bohw ® 19/9 | Consisting of Maine Trane 
lav. bahw 4 : 209 | former F. W. liridge Metal CHARGER 4 amps. 
/ 27/9 | Rectified, well ventilated «tcc! ined Ammetee end 
. Bridge . “° «Gane Fuses, fuse-holders, 6 v. or 12 ¥. warlable charge selector 
$6/9 | grommets, panels and cirewit 2 amps. Aleo selecter plus for 6 
Cart, 2/6 extra o 1a Oe ‘ 
6¥. of lly. | amp 22/9 Fitted Ammeter Toubte Gund "yi 
As above, with ammeter 32/9 and selector plug ventilated etecl cece 
finished in stoved b& 6¥ lem 25/9 for 6 ¥. of 12 ¥ with biue harmemer finish 
hammer. Carr. & pkg. 3/6, | 6 ¥ Of 12 4. 2 empe. 31/6 Louvred metal Reedy ter use j 
6 + of 12 ¥, 2 amps nee, finished at with " j a 
CHARGER in mattvs “ quuenetes 41/6 taetive hammer . 4 ~" om 46 
TRANSPORMERS 6 ¥. oF mpe. $3/9 blue, Ready for Or Deposit wi ‘ 
H.T. Type H.W 200-250-290 v, 8 oft, | BAT TKRY CHANCIR KIT use with meine go. aun ye one 
120 v. 4 mA i . 1/9 | G12 +, 6 amp. consieting of and output leeds ¥ paymen 
204. WmA ' . wa Pw Bric Rectifier Maine Double Pueed. Ae ahowe but for 6 am charging 
Oy. mA 5 , wy Trane. and ammeter 40/9. Only 49 ; § GONE, Carr. Sie Or Depoest 199 
250 v. 250 mA 6 2° Poet 4/6 Carr Ve and fwe monthly payments of 19/9 


P29299988 Or 
a2<adaaed 

<< 7 
: —_ 

eeeeuwsiw= 


ewe ee ee 


FAMOUS RCA TRANSMITTERS 
TYPES ET 4336, K & L 


Frequency 2 mc.-20 me 


Power output: 350 w. telegraph 

250 w. telephone 
Type of modulation—-Class B high lever 
Audio input impedance 500 ohms 
Power supply 190 to 250 v. single phase 50-60 « 
Tube complement: Crystal oscillators —@07, Master oscillators—-807, 
intermediate amplifier—-807 Power amplifier—-613(2), Modulator— 
@05(2), Rectifier—-866A(4) 
Complete with Master Oscillators, crystal multipliers, speech 
amplifiers, microphones, keys, instruction manual, etc 
We guarantee full supply of all replacement parts for a minimum of 
5 years alter purchase 


P.C.A. RADIO 


Office. and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Telephone: RIV 8006/7 
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MULLARD "3-3" QUALITY AMPLIFIER 


companion unit to the JASON Tuner. A really first-class 3-valve 3-watt Amplifier 
ool cuality at « reasonable cost. Mallard’s latest circuit. Valve line-up- EFS6, 
LABS pd mains trans. A extra HT and LT for tuner Unit addition. 
trols, sensitivity 100 MV for 3-watt output. Frequency 
pm ry db, 40 c/s to 2s ke 8. 
Complete amplifier wired and tested with quality sectionalised output st to 8/8) 
|= 


¢ ) Carr. and ins. 46. 
Wired O/put Socket with Additional Smoothing for F.M. Tuner 10/6 extra. Stereo 
version now under development. 


JASON F.M. TUNER UNIT 87-105 me/s 


Designer-Approved Kit of parts to build this ern highly s unit drilled 
chassis and superior type dial 7 aus and « ality compone ote ete., for 
only § ans., post free. Set of 4 spec S valves ». Iustrated 
henthook with full details 2 free with Kit. 48-br Service 
7/6 and 2/-p. & p * Meroury” Switehed F. M Tuner, with A.F¢ 
Com eon Fa 8} gns., 2/6 p. & p. Set of E . 80 valves, special price 2] /-. 

P self-powered Tuner Unit in shelf unting case. Iiuet. h/book, 
full details : 6, post free. Complete kit inc. valves €8 196, carr. 3/6 


RECORD PLAYER BARGAINS—New Reduced Prices 


SINGLE PLAYERS. 4-speed BSR TUS) 92.6; od G ARBARD | iSP), £7/15/-. 
GARRARD TA/Mk. IT De-luxe mode ar ; 
ec: «Pp. COLLARO £7196 


GARRARD (RC121 4D wlapted, 10 ens. BSR (UAI2) 
test stereo/monaural model 1] ve unite are latest 4-epeed models fitted 
lightweight crystal pic lol up and twi yphire sty Complete and ready to use 


FINEST SELECTION AVAILABLE—BRAND NEW GUARANTEED 


C.R.T. Heater 
isolation Transformers 
New improved types—mains 

anne ng —— hag ; prim. 200/250 v tap ed. 
Stranded core 20 yiis 7 5 ; ation Transformers now sup 
40 yds. 22/6, carr. 2 coax. Phags 1’. peed wen aterestive ne Docst, pus 
Coax. Sockets ]/-, Couplers 1/3. Ox oom tape at no 
let Boxes 4/6. 61-5 ver Unit 7/6. 


VOLUME CONTROLS 5K- 2 Megohme 
LONG SPINDLES MIGDEYT TYP! 
ljin, diam. Guar. | yr nous ' ; 
ow 48 a Pe trols , = : we r size and tag te rminate 4 r t 
Meg. 1 Meg. all less Sw. cach 8/9 oney Biting 
Electrolytics All Types New Stock 


80 OHM COAX. CABLE 
NOW ONLY &d. YARD 
Highest Quality Cable low-loss 


5 and plus 
extra charge 
2V 2A type 


RESISTORS- "rt ti 


i w. 34., be 
, Hi-Stab a Ba., 


tw. Od 
i mLeraD } ©. 1/6 (10-100 ohms Q/-) 
—_ rw Ww Forts. T/V Type. 25 ohme 


Qari 


2 
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5 
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5 
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reo, 


DWH WOODS ann 


g. (Carbon Track), 3/- 
. SPEAKER FRET ~s xpandex 4 Bronze ano 
Comprehensive range in stock 23; 12 p . $ +; 
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‘iter, 97/6. 
ourrur TRANSF. Quality HI-FI Type 
sed and resistance balanced 
Super Silcor Lams 
a nad 15 ohm Primary Imp. to 
PRICE PER = lividu spec Pal shrouded Stock 
“ 1 ¢ ; Mullard § watt 
Ditto with ultra linear taps, §2/6. 
j 10 with ultra linear taps, 69/6, etc 


REBUILT TV TUBES — Genuine offer 


NEW REDUCED PRICES 
New Heater, Cathode and Gun Assembly can be 
fitted to all Tubes—Reconditioned virtually as 
new. 6 months’ full Guarantee to highest standards 
—as used by our own Service Dept. 

12” £6 14” £7 17” £8.10.0 

Part exch. allowance on your old Tube 10/-. Mullard and 
Mazda types ex stock. Carr. and Ins. 10/-. 
ONLY A FEW ITEMS ARE LISTED FROM OUR ie cite ee 
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 


Terms: C.W.O. or C.0.D. post and packing up to § /b = 
Hb. 1/1; 3ib. 1/6; Sib. 2/-; 10%. 2/9 


RADIO COMPONENT 
SPECIALISTS 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
Established 1946 Telephone: THO 2188 
Hours: 9 a.m.—6 p.m | p.m. Wednesday 
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RADIO TRADERS LTD. 
23 WARDOUR ST., LONDON, W.!I. (Coventry Street end) 
Phone No.: GERrard 3977/8 Grams : “‘ Radiotrade”™ 
STOCKISTS OF CARR FASTENER COMPONENTS 


ALL POPULAR 
TYPES 


OF COMPONENTS 


SUPPLIED FROM 
STOCK 


SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO- 
LYTIC CONDENSERS (tubular wire and P.V.C. sheathed). 8 mfd 
450 v., 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8 x 8 mfd. 450 v. 3/9; 
8 x 16 mfd. 450 v. 4/-: 16 x 16 mfd. 450 v. 4/6: 32 x 32 mfd. 350 v. $/-. 

BIAS CONDENSERS. 2,500 mid. 3 v. 3/6; 250 mfd. 25 v. 2/-; 100 mid 
25 v. 1/6; 50 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/6. 

ELECTROLYTIC CONDENSERS. Manufacturers’ surplus, in perfect 
condition. 100 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd 
425 v. surge 5/6 each; 150 mid. 450 v. wkg. 5/6 each 

2 mfd. 150 v. Size Zin. x I}in. suitable for crossover 1/9 each or 18/- doz. 


TRANSISTORS: Junction type Red Spot by well-known manufac- 
turers 10/- each 

TRANSISTOR CONDENSERS: Miniature Electrolytic Capacitors 
32 mfd. 3 v. 25 mfd. 25 v., 25 mfd Do a 12 v., 8 mfd. 6 v., 
5 mfd. 12 v., 2.5 mfd. 25 v., 1.6 mfd. 6 v., 12 v. All these types 
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES 


AIR-SPACED ee 5, 10, 15, 25, 50 and 75 or pre-set and 
spindle types 2/- doz. 21/- 
MIDGET MICA CONDENSERS. 000i, .0002, .0003, 0004, 0005 5/- 
per dozen 

200 Assorted Moulded Mica Condensers, popular valves 

200 Assorted Silver Mica Condensers, popular values es 

200 Assorted Carbon Resistors, 4, 4 and | watt. Good selection 
PAXOLIN SHEET. |8 x 44 x yin. 1/6; 10x 10x din. 1/6; 20 

3/-; 10 x 10 x dyin. 2/-; 20 x 10 x in. 4/-; minimum P. & Pkg. 


T.¥v. TUBES. A limited quantity of 9in. and !2in. Magnetic T.V 
Tubes, brand new and boxed, by famous maker. Specification: 12in 
will replace most MAZDA 1! 2in., 2 v. tubes. Flat face, white fluorescence 
triode 1.5 a. heater current, anode voltage 10 kV €8/19/6 including 
mask. 9%in. Tube, round face, white fluorescence, 4 v. lamp heater, 
max. anode volts 7 kV. Price €5/17/6. Both items plus 11/6 carr. & 
pkg 


W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; 15 watt 3/-: 20 watts 3/6. 
We carry — of resistors from 2 watts to 150 watts W.W. Your 
enquiries invit 

HIGH STABILITY RESISTORS. { watt 5°, 6d.; 4 watt 5% 9d. 
| watt 5°, I/-. A few values in 1°, and 2%, still available 

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT 
GUARANTEE TO STOCK ALL VALUES 

GROMMETS. | gross assorted tin. to lin Nene. ae 
WESTECTORS. WX6, WX!2, W4, I/- each per doz. 9/- 
SIGNAL LAMP HOLDERS. Panel mounting, complete with Adjust- 
able Lamp Holder 2/- each per doz. 21/- 
FUSEHOLDERS. B/Lee 1.356 single hole 2/6 each: B/Lee L.1033/C4 
double pole 3/6 each. SPECIAL PRICES FOR BULK QUANTITIES 


A GIFT FOR THE SERVICE MAN. Brand new in wooden case. 
The Weston Model 772 Type 6 super sensitive analyser 

This precision designed multi-range test instrument has a large visible 
finely divided scale giving some of the range shown 
Range: D.C. volts 20,000 ohms per volt or 1,000 per volt 
range 50,000 ohms. {0 volt range 200,000 ohms 
megohm, 250 volt range 5 megohms. 1,000 volt range 20 megohms. 
Obms: 0-3,000 ohms. 0-30,000 ohms. 0-3 meg. 0-30 meg. D.C. 
milliamps: 10, 50, 250 IM/A 100 micro amps. or 50 micro amps 
A.C. Volts: 1,000 ohms per volt. Price £12/10/-. Post & Pkg. 7/6 


WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each per doz. 12/° 
4+WAY PUSH-BUTTON UNITS 2/6 each. Knobs for same, 3d. each 
POINTER KNOBS. Small black with white line, 7/6 per doz. Smal! 
white with black line 8/- per doz. Both types jin. spindle. Large price 
reductions for 1,000 lots and over 

VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; Eng. 
Oct. 4/6. Valve holders fitted with lower can 1/6 per doz. extra. 
SCREENING CANS for 87G and 89A 6/- per doz. 


2.5 volt 
50 volt range ! 


CO-AXIAL PLUGS, SOCKETS AND CONNECTORS, PYE 
TYPE. l0H/391i, 1/6 each; IOH/701, 1/6; 1OH/628, 1/6; 
con. 2/-; F. & E. Type: JS-4-PF 2/- each; JP-1-250 ¢.c.t. 2/-; 
4/6; PL259 DE 4/6 LARGE QUANTITIES AVAILABLE. 
PRICES FOR 100 and |,000 lots 


JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 8 
pin 4/6 per pair; 12 pin 6/6 per pair. if cover required send 1/6 extra per 
cover 


WANDER PLUGS. Red and black nian 2. 2- 
PHILIPS TRIMMER TOOLS 1/- each win venailaa . 106 


CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.i 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 
We invite your enquiries for items not ‘isted. 
Trade Counter open 9 to 6 Monday to Friday 
Also 9 to | Saturday. Callers welcomed. 
WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 
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price of £7: 


STAMPED AND ADDRESSED ENVELOPE with 


Wretess Worip 
P. Prong mounting. 
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES. 


———RADIO CLEARANCE LTID.—— 
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TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10)- 
SENSATIONAL OFFER—LIMITED QUANTITY ONLY 
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SIX TRANSISTOR PLUS DIODE POCKET SUPERHET 


: 
@ Sensitivity—1 mV. for 50 mW. outpat. 


@ Power output—i150 mW. 
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The oldest Component Specialists in the trade 


27, TOTTENHAM COURT RD., LONDON, W.1 


C. Clip mounting tag ends. 
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mean average signal. 
@ AF response—25 to 5000 cycles. 


@ Low consumption—9 ma. (no signal) 18 ma. 
This receiver is very sensitive and ite 


with anything obtainable. It embodies the latest design developments together 
thereby 


with the utmost 
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ABBREVIATIONS : 


TRADE 
ENQU RIES 
INVITED 


AAAARAL LOG HODDOO HODES AASLARASAARARARASRARASASAKSSSAIZAE3 


All voltages quoted are WORKING, 
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EST. ELECTRONIC BARGAINS BY MAIL 
Wilkhinsons ® J QUANTITIES AVAILABLE © CALLERS WELCOME 


RELAYS P.O . TYPE: 3000 ROTARY CONVERTERS 


Input 12 wok D.C. Output B30 volm A.C,, 
evens wo tee 135 ogy oy — case with 
vara resistance, voltmeter, mains 
TACTS UP TOs "CHANGEOVER switch. The «eal job for television where 
= mains are oot available. Rg Carriage 
-. Specral Connectors 6/- 
Generators ONLY 12 volt ‘or & volt 
sate). Carr. 7/4. 


SOLENOIDS. 12 wok D.C. with Min. lever 
idea! for remote control, model railways, eto. 
6/- cach. Post 1/6. 26 in anit, 66/68, 

WIFE GATTERY. Nickel cadmium. 6 volts 
7S amp. crated and connected. Alkaline filled. 
Brand new. 87/10/-. Carr. 15/- 


a LOUDSPEAKERS 
Sin. round t Post 1/6 
MINIATURE RELAYS Axiom 160 Cone 12in. \S watts, 15 ohms, Fully 
ssa, "mice Sealed. Dustproct E1108, Post 7 " 
KOO+ MONICO im, Portabfe 3 ohms tei. Carr, T/ 
1mMO+1PON ICO SACK PLUGS. Cylindrical 
6.1.0. Sealed bakelite screw-on cover 

7oo 0 #co 2 contact. 8/6. Post 6d 

2500 0 1 make HD 4186E B SOCK ETS. One bote Gxing for abowe. 3/6. Post 6d. 
27000 ) : Per dozen patrs 6@f- post 1/6 


Ww VARIABLE VOLTAGE. TRANSFORMERS 


} 46700 30 volts and 115 volts A 
| 200 0 output INFINITEL’ VARIABLE 


oS 
np 


5 


tin. : 
16 extra for above meters. 
R METERS. With 2 separate 
im Post 2 SWITCHES. 1 bole fix- 
catwook Ay ‘Tunes BaP. Bim Tost 278. | ing, 8 amp. 280 wat 
THODE BES 139A. ~ Post 3 Single pole changeover, 
GATHODE RAY TUBES SBPI. 55-. Post \6 | 1/6 each. 12/- dow. Se eal 
TTER TUBE 2126. 70/-~ Pos 3/6 | 837/10 per 1,000 de dee. or bon of 00 for tie 
BULGIN TEST-PRODS, red and black retracting | RACKS T OFFICE STANDAR > a an 80 for S28. 
ts with replacea fuses, Gex and spade | with U-channel sides drilled for i0in. “ ety §  g ” al %, 
6/4. Post 6d | heavy angle base, 4ft. 10in. in stock pest i/s 


SDOWNE ROAD 


One of -~ most hiaeetent 
hooks on television 

ENAMELLED, SILK and COTTON covered Goppe” 
S| Ys, Sele oF Stranded, one Tinned, Paper, 


TELEVISION RECEIVING 


MICA, MIGANITE end 
EQUIP MENT 4TH EDITION 
WEST INSULATING COMPANY LTD. reieshone: 


by i ol Cocking M.IE.R. 2 Abbey Orchard Street, Westminster, $.W.!. Abbey 2814 & 7352 


5000 Q 0-290 volts and 0-270 volts. 0 amperes. 
Bench or panel mounting, 816, Carr, 12/6. 


Te 


The book deals comprehensively with television 


receiving equipment and gives many practical LYONS RADIO LTD. 


: : LEP. UNTTS. Contain o wealth of anol te inciuding reiaye, 
details and design data. It assumes that the | | (sant, o—Ties, B-4Mm and s cory covenrter mud or thc De. ke 
. Wier 


reader will have a fair knowledge of sound radio 
technique, and while the treatment is largely 
non-mathematical formule useful to the designer 
have been collected in appendices 


30s net by post 31s 9d 454 pp illust | | Snes ween 


(B.T.. 160 ©. at OD mA. ered 
Very strongly made. Qtred with 


from leading booksellers 
Published for * Wireless World" by 
Tliffe & Sons Ltd Dorset House Stamford St London S.E.1 isnson win — Es ine to Aes == 
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Hi-Fi Centre 


COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS 


V.H.F. TUNERS BY: 
ARMSTRONG 
LEAK 


BULCI 
@VAD GOODSELL 
ROGERS, etc. 


HURRY ! wow comme ro = vs . 
THE END OF THIS WONDERFUL OFFER ee een ES 
DUE TO CANCELLED EXPORT ORDER GaAs 
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FEEDBACK 2 ONS. : ANOTHER SNIP OFFER 
LIMITED SUGHTLY SOLED 
NUMBER aT THE 


ONLY AT 
£14.19.6 ow vane 


amt | 
33 


av 


a 


9/196. Crating 
1S 


TIds44 and TH2/S49 12in. mag- 
fluorescence; 4 v. heater: max. 

As used in many T.V, receivers. 
price C!7/S/-~. OUR PRICE €4/19. 
and Carr. 12/6. 


FE 


a 


- ; 4 * ’ 

Beautifully finished in Grey-Green Stove E 

Provision for tuner, bass and treble, Sp 

selector for radio, mic., tape, LP and std. records. POOK METER 
Coltare Conquest IDEAL FOR ROVING 

LOOK AT THIS AMAZING OFFER | poracing rol anvree Hye. 


Complete Resistance 2 
Easy to build 6 cram ALL COMPONENTS Studio crystal pick-up and O-20K ches, 62 Meg ohms. 


sister and diode pocket 
superhec Long and 
med. weve bands. Prin- 
ted cirevit; marched 
Mullard transistors ; 


buile-in HIQ Ferrite .. 

Aeral: Pipull output: over pickup, "OUR PRICE cLTbia: Post ont 
cirevit and point pkg. M6. 

pom: tayout diagrams seperately. 

Cirevit Line Up: Miner stage, 24.7. stages, 
Germaniom devector, AP. drwer and p/pull 
output stages, Jin. loudspeaker 


LIMITED NUMBER 
SPECIAL OFFER 


For che Hi-F) enthusrast—Collaro speed trans- 
eription motor and piup = cew TX88 
Studio cartridge. Brand new. price €19/10/.. 
OUR PRICE <ié/19K. 


STOP PRESS. Limned number of Brennell 
Tape Meads, erase and play record, 4/6 
per pair, Post & Pkg. 1/6. 
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DEPENDABLE RADIO||/ STEREO £770) 


SUPPLIES LTD. Independent twin channel amplifier with excess of } watts per 


channel 


Concentric volume contro! \ eee balance arranged mmediately 
ia TOTTENHAM STREET, LONDON, W.I. without additional knobs) 


(2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Read) Choice of volume and tone controls separately fixed or integra! 
h 

Phone ; LANgham 7391/2 Hours of Business 9-6 Mon.-Fri, —_— yom meas aia tai Une (browm te 

Callers welcome. Terms ; Cash with order or C.0.0, Stoved grey or bive hammer chassis 9fin. x Shin. x éin 


Input suiting most modern crystals; output marching } ohm speaker 
each channel 


POST OFFICE For operation on AC mains 200/250 v 
RELAYS 


TYPE 3,000 


Type 600 also available 


icin 


4) 


COMPONENT PARTS ALL PLATED 
Yokes, I each Top Plates, 3d, each Fixing Screws, (with 
Armatures, 0d. each Bottom Plates, Jd insulator), Ad. each 

each 
Adjustable, 1/3 each Armatures Screws, Buffer Blocks 64, 
Spindies, t/- each adjustable 44. each each 


BUILD UPS CONTACTS COIL VALUES 


Siitver Platinum Singte Twin 
| 4/- Up to 100 Ohms }. 5. 
° 900 
1.000 
5,000 
10,000 


Sonat build ups to order ail 0 oo ; ‘ . E.K.E. 

types of relays built to your 80,000 

epecificacion : *Slugged colle extra BROTHERTON, KNOTTINGLEY, YORKS. 

SIEMEN 3S HIGH SPEED C/O RELAYS in diffeulty ebteinedle Greet from Manufacturers, carriage 4. 

3307 28 Ohm Twin Coils 6/6 1,000 + 1,000 , . en 

0504 ae 1,700.4 1,700. . mH 
Poseage and pecking on afl extra 


ROTARY TRANSFORMERS 


Delivery ex stock, Quotations on 

soliton Seeey Dorit dospair-lot 

M.T. 31 “.T. IB 

a | ae “DONVIN repair 
4s Roum REPAIR oy For the repair of that 


AS SUPPLIED TO GOVERNMENT OBPARTMENTS AND “ broken or dam instru- 
LEADING MANUFACTURERS. NIW AND 8OXKED ment call in t Donvin 


Repair ‘Crash’ Service and 
(subject to inspection) it can be 

ROTARY TRANSFORMERS 
Made by 08 put in sound working order and 
TYPE i 27) returned to rou in 48 hours 
TYPE 2, 376 FP APD All ib make. Quote 


rye Ry om Aa tions ‘phone or wire if 


output; SO ¥ 26 «mA necessary 
output DONVIN INSTRUMENTS LTD. 


‘ u 7 ¥ 
Tid, oxcpues 900 v.. 98 Midland Terr., Victoria Rd., London, N.W.10. ELGAR 787! 
mA, output 
Beth types dua! oucpur -_ quntesinnnpsingunstpaaepertepemememesiiees 


mane vas DYNAMOTOR ) MIDLAND INSTRUMENT CO. 
ROTARY TRANSFORMER HUGHES MOTORS, shun wound 19 6. 1h amp 
new & 8OKED soeed 6,000 tom. reverting, Gee Ofin, tome 
input 27? ¥. Oueput 285 ¥ lite din, fim. chat weight © of, « very 
7S mA na «=O input supertor mater design for soti-radar equipment, 
Ourput 250 v. ac SO mA I, oer, aneeed, 10%, poet 1 | (Dito Aited re 
Posmage end Packing on each duction gear, giving @ Oneal drive (ite haft) of 
6 either 080 of 166 tom. tate which required, 


4, 1” «di 
hen. UA, manetactare, af) shamintom, 104 8 46 Agta enmplote with top cover 
wome ‘Lorne hace henn recrrwel, femeining are 
tre vihotders, complete e1th cane over 70 cotonr coded 6 
NREPEATAGLE OFFER LESS beeen hg: Aan nfm ag Bam ag Fgh 
’ ‘ormer, © we 9 ann . f 
WAN HALF ow s TRLEPHONE GETS, consiet of teu con.hined minrophone and rereivers whieh, when 
wired up by erdinary (eto fee provide perfeet ¥- ay communication. evestiont results 
Orend new single phase motor suitable “at ow hare been reporter «olf one , Be battery required, ont commpicte 
ee Pp ta \ new anaeed, PG, post 10. eettabie bwte 14/06 Bee, ap te BOOM. engine ot Id. per 
for wpe recorders, rediegrams, work enppltedt post eaeh Ort Hes Bd extra 
shops, etc., ete, Mas many utes. Rewer CAMBRA OON TYPS BS, Fitted with the popular emall motor sctuating the 
. rereeteng CFperRre timer mechaniem, FILA vartabie aetting contre’ knoh, red and 
sidle 200-230 v. Sin. os. torque, 1.40) ©, Srase Seteniben, Gumus 
rem, Capacitor start, Weight 4)/b mete! ease cine Am 4)» Mn 
Length overall Sin., epindie beth ends fraction of origina’ cost, $Qi+, post a. 


Lt bn., fin, x fim, Price, incl, PP rt 
snd eipesiver, 80s re mIDLANG imstauaunT 06. mogarooe cimcut, Bika 
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AVOMETER MODEL 40 


Juat purchased from che Minier these famous A.C./0.C. Test Meters are « 
aie for anyone requiring @ BF ~~ Lh The onl sine is Thin, we hin 
ays . indication being given on a Sin, Mirror Seale, ty overhauled and complere 
wie heavy Leather Carrying Case, Betreries and Instructions ides 40 ranges of Current 
Voltage and Resistance, as follows: 


‘ cv 0.C. Current A.C, Current 
D.C. Voltage A. velunge . vy rr wees 


@ wmv 


Pt 
2 
< 


S8se 
<<<" <3 
=< 


Se8sesz. 
K<<<<<<<< 


PERE: 
«<<< 


ONLY £10.19.6 Carriage, ete, 1/6 


AMERICAN RECEIVER R45 ARR? 


covering $80 
ACA AR 68 RECEIVERS. fe-con- 


bo oa vee tine up 4 y 

dittoned and 4 ‘kin, , 

eae eect syasneerter, | COMMUNICATIONS RECEIVER R.11SS | Sf" sis Setar’ Soswaute?! 
12-30 men ONLY 498, “a ava The temese Bamber Cummand Rasiver Snowe Whe wartd oper te be magne A AN Centrots include 
covers 500 kes}! mes, ONLY Meter, 
(args ee 38) Fee Se Sei cece eee scree ete Yn 
POWER UNITS TYPE 234; Primary prong 
200/250 v. 540 cycles. Outputs of 250 v 
100 mA., and 6.3 v. 4amps, Paved double . 
smoothing, for normal reck mountin . diac — ¥ of Speaker 
(or bench use) having grey front : ; ‘fine lornier Tuning, wit 
size 19m, & Tin teAno NEW, 
ONLY 69/6 (carriage ete., 7/4). 
1.8.0. MAINES POWERR UNITS: 
input 118/230 v, A.C, Ourput F nob 5 : Pack Toning Device %, Lower mor ware 
mA, and 62 ¥. 15 Amps 
in black ereckied case ‘OntY "en 201m. BRAND = AND 
(carriage 3/6) 
SPRAGUE CONDENSERS. Meri 
cased, wire ends New, Ol méd, 
1,000 v., and 1 mid, 500 v, 7/6 dozen, 
Special quotes for quantities, ‘ \ : SIZE AND TYPO 
MAINS TRANSFORMERS. Normal. , Bite. Pash civeutne ie 
Primaries 250.0.290 v : volw 
da. 4¥. 40.045 4.2 4. 1h “Ano Une. 
80 v. 0 mA, 63 v. 35 @. 
O45 ¥, 2 0,, 201) O90 v, 2 
to give |) different voltages, 2. 
O/F. TRANSPORMER 5). 
EMT TRANSFORMERS, ‘ 
(Reet.) with 2 v. t a., 76. @ empe bo cra ome 
(Reet.) with 2 v. ta. OH 2.5 kV, 900 volte AC c = 

v 


im Plush ereahar 
(Reet,) with 20.2 v. 1.4 @. 202 v 800 volts AC in Pinsh etrowiar “ w ViOnat 


2 «. (lor VCR 97 wbe ere.) approx, 130 v. 90 mA, whity Sree 
(postage 2/~ per trans.) and plore ONLY 128, 


HETERODYNE FREQUENCY METERS AMPLIFIER N24 
TYPe Lmia 
Designed and built to Uniced Scares 
Nevy epecification, these Crystal 
Controlled instruments combine all 
the edventages of the well known 
BC.221 Frequency Meter, plus many 
additional features whieh imerense 
their usefulness, 
*& frequency renge 125-20,000 ke/s. 
in 2 bands 
*& Accureey better than 02% in 
125.2,000 kefe. band, and better 
chan 01% in 2,000-20,000 ke/s. 
band 
Voleage stabilisation cireuit en 
cures sccureey wot effected by 
power supply Muctuation 
Separate power switches allow standby Mament operation withour 
HT supply 
Modulation switch enables instrument to be weed as @ Signa! 
Generstor 
Has corrector for WWV 
Supplied with ¢ able shock 
Siae only Bhim, » Gin x hin Weight nite. 
Brand New and Unused, Further details on application, 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


HARRIS ELECTRONICS 
CLONDON) LTD. 
Radio Corner, 138 Gray's Inn Road, London, W.C.1 Phone; TERMINUS 7937 


Open une! | p.m. Saewrdays We are 2 mins. from Migh Holborn (Chancery Lane Station) and 5 mins. by bus from King's Crow 


Til 
z 


| 


5 


| 
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. in yourown home, LEARN 


KADIO = VELEWIS IO 
“The wend teow] =F SUS CL LRONMDIGS 


career ahead of him.” | Valuable FREE Book shows how E.M.I. 
institutes School of Electronics can train you for today’s 
wonderful opportunities 


Radio, Television and Electronics provide a new and exeiting fe d of opportunity for the trained 
man—high pay, feecinating work, a prosperous fature—or if prefer it—independence in your 
own business, And, if you are trained on homme by B.M.I Lnechuses Schoo! of Mectronics, you will 
be in the hands of mectafit: who know just what ia needed and the quickest way to get you ready for 
one of the ever-growing number of fine lobe open io trained electronice-men Wheiher you are « 
complete beginner of an edvanced studem wi th an examination in aind, 0.M.1. Institutes Schoo! 
of Mlectrenics hae a Course exactly suited to your neede—with or without prectical equipment— 
from electricity and magnetiam to automation techniques 


We definitely Guarantee Laii3 Si Tele) Geet 3m, lek me 
NO PASS—NO FEE fg eae send me « free copy o your * Guide to 


Basic Practica! and Theo Pull detaile of the Courses, Practical Careers in Hiectronice” 
retic Courses for begin Hquipment, convenient monthly pay . NAME 
pte in — T.¥., Ghee Rene, our Employment and Advisory 
Jepts, and much other helpful infor 
reory Brit.t. Tae. mation is given in ow Guide to @ ADDRESS 
Ciey & Guilds Radic Careers in Mectronies Write for € 
Amateurs Cxam. vewr copy today. There i no obliga 
ay ae tien and the book will be sent to you @ ‘eviest or Beam of taterent 
Pm, te quite free of charge 
“NO PASS—NO FEE’ -TTTITILTitiiitiitii 


£.M1s. INSTITOTES 


SCHOOL OF ELECTRONICS 


he Specialict Blectronies Division of the Britian Inetitutce o Engineering Technology 


(Dept. SE /22) COLLEGE HOUSE, 29-31 WRIGHT'S LANE, KENSINGTON, LONDON, W.8. 


CONDENSERS TECHNICAL TRADING CO. 


ARGS FILTER PACK. 8 « 4 mte., 000 ©. mew), Bir ooh, PP. OM SATIAFACTION OR BORRY BACK in al om et geede (14 Gare. 


Pa. taf a TRANSISTORS Srv, Soi" a dilate a Una 1B 


% <*- u Vee Bpeet 
1 WATT TRANSISTOR AMPLIFIERS, “rom OVatry cattery! 0 Transistors AF, push 
al, URTIS Power Transetore Yul eed Tone, OF Trane Amasing Gaim, €4/10% 
Vareno aeooad ye voneiating lateet FAR (urntable and enparate light weight 
volts batasy Ty warepestabien §€9/15 

y oom i iwon Sonkine wei. Tauck fv dere. AM pioture teoted. Mareunt, £8.10. 0 
vtaco 2 TYPES, 10 mtd. Bae wh eee’, Pergueen. Bkee ete Truly anaenal fates = Gare. free 

oooh, 10 mld. 1.8 By... 1Bh ene 


en 1 bs.. 18G cach, O wi 0.8 bv T.V. TUBES PACTORY BEVACUUEED, ALL GUARASTRED 6 MONTHS. 
Haan a. wes J onee, e000, CREED, CRMue, MWe? Wred TO wens, ewer? go 15.0 


” 
a tow of te left tm alightly @ ‘ anes a aarm, 4 one, CRMIZA, ORMive, Mweis?, Mweiied, mwas? £3. 5.0 


, aul + ~1%, 66 com O16, O01, 108K, a en 2,8 sha bry Oy TROSA, AWO6 8) 
WRARRD morons 113 volte Ad 4 ome. 10h TP, eariable qpeed clara Chast dw wae 44, £3.15.0 


; 0 Ad Fas, 1am U.P. carte ont | | eek Gtk SHARES, ISAEPS. GIVE, GEAGTL, Gnmite, Weed 
(ae bow) BB/D semere to operate thie wwe i £4.10.0 


Potted type, Anished in black orecklo and very eons CL4BM, CLYRM, ORMIA, yume. CORMIER, CRM LNG, 85. 10, 0 
(1) O80 ©, inpeat, Be 8 volte OT, ot 8 aunpe, each and ¢ volte eed 1, Was-n0, JA TRIM ?, mwas 
NN eee Seb ke he ad (RON-SELANTUM RECTIFIERS v+ 16 . AALS LAL 
Se) 0 volte tnpat UY» 6.8 volte ot 3 amps, and 0 wa 400 ©. 300 &, BG) 000 ¥, 60 ma. GH, 800 ©, | a 
Gach. (4) O80 eulte input, OF volte at 3 any ~ } te! 4 
) BAO waite Inpus, 8 «G8 volte ab B ampe. € 0/0; Contest eneled, B80 +, BO ma., 7i-| G90 ¥, TOO mm. 10/0: 


(au thew transformers are bee and bowed, pleas QUARANTERD RADIO VALVES, 0¢-HOUR GRAViCR 


ae Geed in the BO 040, 40 watts, modulate two 
cat besed, 5 wnt 
tes‘ele © rial BOO-S-08 tagped SEDO-G88 
mi peny ~ a 3 ame pen US 0 ¥. prt. a8 
and 64 +, 0.3 amp 240 ©, prt, 00 ape 

nar com each aed M4 ¥, at OF so 

noe ©. at 800 wmile,, 

PUTTERS AN.it-70A. _anate paralias Coutalae 6 relays 10 ‘ 
rer evutects, § rolaye SOO chine 0 change over aiver cuntacte ail 
Se ancl wen, Ox GV6 enall OT. 8 G85 OFT. and 2 GANT, even email 
a7 ©. @ seleyn motores, 10 enall miore eettches, Pius gears, conden 


‘a6 oa’ 6a 


Tite parepestatte baresie £10 each 
" Goutaine 196 GANT, 0 GHAT and GYR) = Three anal 


Ss? 


J “pow ad 
14 Mae. te le —_ 16 valle AA., reconditioned perfect 
RRO, 100/106 Mele, oc cow. Beech, PF. OP. 108 


PLEASE INCLUDE POSTAGE ON GOODS 
TERMS C.W.O. Ail goods offered ere ex WD. 5.A.6. for enquiries 


. y ¢ yne ; 63628 
ANY ais VALVES MARK EL ifine 10% 19 Lee 18%.) 
W. MILLS Lr 00 ALVES NIPS 6d 
2B TRULOCK ROAD, TOTTENHAM, N.17 ST or 1,0 . Vv & Ss s 


omed, All tame lee 6% ane poet free (Or & Geeen 
Phone: Tertenham 92!) & 9390 Ne OCOD 10,000 ONTPA POR CALLBRA 


350/352, FRATTON ROAD, PORTSMOUTH 


°Ss ase" 
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\ // FOR VALVES AND SERVICE * SPARES BY RETURN POST SERVICE 
> sect VALVES si va) 

aM yi “AN Tectee. ee Né “3 

JAIN. S23 


ACOPEN 66 | 0722 ... Of 
ATM ve lene 6. 
AZi 18) GFITA 

6 | OFRP 

aye | OPO 

te? 

16/7 

4/6 

1o/é 

oe 

Y) 

10/6 


7s 
- 


! oe 
ey 
' ‘ 


eset 


22222 


ap 
wrggits? 
5963355555 


3233 


zeeite 


Petecteoreeseresessrsis 


sr 


333 


eiessertizexs 


§ 


= #5: Jess 3 
$32855503SS2ser23Fisegzeerectes 


= 


3382 
55 
’ exees 33 ! 


— 
— 
- 
= 
—<—<—<—<— 


$s235e 


#5555 
= 


23 s2is? 


oof 


1a | Ozel 


Beost Transformers Maine In- 
wt, NRQIOA 2 vols, MAIDS 4 vote 
A2I0C 6.) v. all with option 

25, boost, 10/6 each & Ban, P.M. 

Leudsepesker Unite by Geeod- mere 

mane or Plessey 1746 o« @& 3 : None an, 6) 43 

Core Line Cord, 2 amp. 100 i B. MPIOND 10in. 

ohms per foot, J amp. @0 ohme per wetts Universal 

fom 9 vd. & iniature 1h, 

Transformers 445 Ke/e O- pair & 

HMentey Belen tretrument Irene 

25 wacte 220/240 +. 24) oo. & Pull 

Range Warite ‘P Cotte ¥ ee t 
jackson Grose. Drive for PM/Vr 

er Sherewave Converters, ete., densers 

eype S116 10/6 os Acos Micre- each w Bolid Dielectric Tuning 

phene, tyee 19 Penet! Seek, 

lheted 108). our price 196 & 


Cones ote see ee OUR 1959 FULLY ILLUSTRATED 


Vy = cmay wh phy EER CATALOGUE 


eile (all channels, al! lrequeneies), 
16 pair & Criden Prone Panel of components and accessories—invaluable for 
Contact Springs 16 & GSR enthusiasts and engineers--is now available. 
Monarch UAB, 4 speed automatic be 
record changer G4/1048 @& One Send / in stamps for your copy. 
Pound Reels Solder, resin cored 
7/4 per th. & Line Output Trane 
fermer, type (O4 for Pye V4, 
V7. tnviews 118, 119, 120, PAM 908, 
oF, ec. 182 eoch & Weoler 
Switehes 3 pole 4 way, | pole 
12 way azote 6 wey, eve Ya ee 
Smety Te 8 a " 
Sin 6, Shen a * 
Westinghouse Metal Rectifiers, 
14A86, 14A97, 14A100, aft 17/6 each 
Seeks: TV Paulas by MN Seewens 
suede gretng more than © faults 
with test procedure . * Tec 
Viseenal, | mid, 7 Ky, tho F 4 
Phitipe Beehive Trimmers 0/ 
ft each ® Outlet Bones 
al shirting board mounting M6 
n Beliing 


enc Lee P-pin ‘ 
ble Plug Pined Geeket 2+ & 


' or 200. 
RADIO SUPPLY CO : Sis, of business see inside cover 
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BARGAINS IN TEST EQUIPMENT=> 
AVO MODEL 40 PRECISION 


SERIES 634-S 
Admiraity (U.S.A.). Multi range 
Pattern No tester for A.C./D.C. 
47A. Com- volts, ohms and 
pletein milliamps. Basic 
specially movement 400 mic- 
made wood- roamps. Housed in 
on Srey wooden box with 
_— = lid and = carrying 
leads and 
batteries. strap. Overall size 
ready for 74 7in. x Sin. 
use. Perfece | Complete with test 
cond. prods, batteries, etc. 
£12/10/-. Ready to use. 


MARCONI SIGN AL GENERATOR 


Carr. paid | €5/19/6. Post 2/6.] pype Tesi7_F/1. 
VALVE TESTER, TYPE 4. 


cscs. we od oie may 150-300 Mc/s. Used but in very good condition. 
mplete with full technical data and instructions. Li b 
a only 212/10. Care 20hn imited quantity. Unrepeatable 


BR 
IDGE MEGGERS EVERSHED & VIGNOLES 
MEGGER CIRCUIT TESTER (low 
reading ohm 
meter). 2 
ranges. 0-3, 
0-30 ohms. 
The perfect 
meter for 
continuity 
and polarity 
testing. 
p , " Complete 
‘ with test 
ean ‘ . e TS eee f leads and 
200/230 v. A.C. input. Ex Gove., dition, with descriptive ready to 
book containing circuit diagram of instrument and how to test use. Brand 
valves from 1.4 v. to 40 v. With valve holders for Brit., 4, 5, 7 pin new. Only 
=e sapr™ U.S., 5 ad pin, \/Octal, side contact large Brit., 4 and vn : 
pin. Acorn and diode. Housed in substantial wooden case with fi P. » 3)-- 
, . perfect condition. 250 v. £22 carr. paid 
hinged lid. €7/19/6. Carr. 10/-. Leather case available at 20/- phat 


@ GEE (BROS.) RADIO LTD. @ SEE ADVERTISEMENT OST Eo em 
Electronics 


- PULLER “saz: 


FULLY RECONDITIONED AND TESTED EQUIPMENT 
— OFFERED AT THE LOWEST POSSIBLE PRICES! 


SIGNAL GENERATORS 


CT-53. CW/AM Pulse. Freq. 8-300 mcs. attenuated to .| micro v. 
TF-948. CW/AM/FM Pulse. Freq. 20-80 mcs. Crystal check. Variable 
deviation to 600 kes. 

TF-888. CW/AM. Freq. 50 kes.- 70 mes. Crystal check. Also power 
output meter. 

TF-144. 85 kcs.-25 mes. 

L.A.E. CW/Pulse. Freq. 500-1500 mes. Piston attenuator. 
SX-12-M.1.T. Design. 8-12 cm. CW /Pulse. 

TTX-10-RH M.1.T. Design. FM-3 CM test set and power meter. 
14 CM. Suitable for CW or modulated by separate source. Slotted 
line for S.W.R. measurement 

Cosser Ganger Oscillator. 


MICROWAVE EQUIPMENT 


8.T.H. Type &-C. Klystron power supply with bridged T selective 
amplifier. 3 kes. 

8.T.H. Type 7. Power supply. 

TSX-4-SE. 3 cm. spectrum analyser M.1.T. design. 

T.B.N. 3-E.V. Direct reading thermistor W bridge M.1.T. design. 
Airmec Type 696-B. Kiystron power supply with square wave and 
saw-tooth modulation. 


Evershed and Vignoles Series 2. In 


SOUTHERN TECHNICAL SUPPLIES 


TRANSFORMERS FOR MULLARD AMPLIFIERS 


OUTPUT TRANSFORMERS (Secondaries fo: 3.75 and 15 ohms) 
5-10 amp. ultra linear, 8,000 ohm. 43%, tappings. 90/-. P/P 2/- 
. 5-10 amp. LOW loading, 6,000 ohm. 28-. P/P 2 
7 watt stereo amp. 9,000 ohm. 20% tappings. 26'-. P/P 2/- 
. 3 watt amp., and type A tape amp. 5,000 ohm. 12/-. P/P 2/- Echo Boxes. S$ and X band. 
MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 o/s.) 
5-10 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v. 25a cT. 63 v. 258. POWER METERS 
3 ¥. 1 a., 32. P/P 2/6. Windsor. Receiver output meter. 


5-10 amp.,300-0-300 v. 100 mA. 6.3 v. 25a. cT. 63 v.14, 27/-. P/P 26. . x P 
Two 5-10 ampe. Low loading. 900-0-300 v., 150 mA., 6.3 v. 4a. cT., 6.3¥., 18. VHF-UHF. 0-40 watts oi! cooled load resistor in co-axial cavity. 
RECEIVERS 


P/P 2/9. 
watt stereo, 250-0-250 v., 150 mA., 6.3 v. 4a. cT., 6.3 ¥.18.,33/-. P/P 2/9 

Ferris 32-A. Field strength meter 200 kes.-20 mcs. 

R-1294. 500-3000 mes. 


A 7 . 

141. 3 watt, 300-0-300 v., 60 mA., 6.3 v., la. cT., 6.3 v.14, 22/-. P/P2 
ransformers fully guaranteed, ali shrouded upright mounting except T.140 and 

P-58. 300-600 mes. with K.F. stage. 

AR-88. D. & LF 


PULLER ELECTRONICS LTD 


Service Facilities for Most Types of Electronic Equipment 


st 


rlatete 
| nal 
s& 


ce 


Bees 


Ea 


1] 
= 


GPRCIAL OFFER. T.44 and T.55 50)-. P/P 2/6. Recommended for “Bribond P.C." 


“ POWER-PAKS” 
and Siemens contact cooled metal bridge rectifier delivers 270 volte D.C 
3s., 98/-. Plus 2/- P/P. 


2.3. Trans. and Siemens contact cooled meta! bridge rectifier delivers 270 volts D.C. 


60 mA. and 6.3 v. cT. 2 ., B5/-, plus 2)- PP 
SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex 


1A, WHITEHALL PARK, LONDON, N.19. 
ARChway 1678 


—m See 
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15, LITTLE NEWPORT STREET, LONDON, W.C.2. 
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GER 6794/1453 


Pantanteste LEICESTER SQUARE TUBE STATION — Open 9-6 Weekdays 9-1 Sat, 


TANNOY LOUD. 
HAILERS. With 180 
ohm line transformer 
and condenser. Imped- 
ance 74 ohms, handling 
capacity 8 watts. Com- 
plete in slope-front 
wooden case, Brand 
new and unused. 16/6. 
mea) P. & P. 3/6. 2 for 42/-. 
= Post paid. 


D.C./A.C. ROTARY CONVERTERS 


ROTARY CONVERTER. 230 v. D.C. input 
to 230 v. A.C. output at 230 watts. Brand new and 
unused. £15. Carr. 10/-. 

ROTARY CONVERTER. [10 v. D.C. input, 
230 v. A.C. output, 50 cycles, 50 watts approx. 
Complete in waterproof steel case, £3/17/6. 
Carr. 5/- 

ROTARY CONVERTER. 24 v. D.C. to 230 v. 
A.C. 50 cycles, 150 watts. Brand new and unused. 
£8/10/-. Carr. 7/6. Ditto, 100 watts, £6/9/6. Carr. 7/6. 
ROTARY CONVERTER. Ex-Govt. 12 v. D.C. 
input 230 v. A.C. Output 50 cycles at 135 watts. 
Complete in carrying case with lid. Voltage control, 
sliding resistance, mains switch and 0- v. A.C, 
flush meter. In good condition, £10. Carr. 10/-. 
Motor only, without case, etc. Brand new and 
unused, £€8/10/-. Carr. 5/-. 


12 v. 25 A.H. 
ACCUMULA- 
TORS. New 
and unused. 
Housed in 
strong wooden 
case for extra 
protection. 
45/-. Carr. 7/6. 


ACCUMULATORS 


TWO SPECIAL ITEMS 
WESTALITE RECTIFIER UNIT. Type 
925. A.C. input 200/250 v. or 440/440 v. 50/ 
60 cycles, 3 phase. D.C. output 13-0-13 v. by 
| volt steps to 16-0-16 v. ac 120 amps. Metered, 
switched and fused throughout. ind new 
and unused. £75 ex-stores. 


WESTALITE TRANSFORMER RECTIFIER 


plete with original control panel. 
condition, unused. ex-stores. 


TEST SET TS-26/TSM. This volt chmmecer is 
the correct tester for EE- telephones and all 
standard . rand new and 
—_ with full technical data and calibration 


£7/10/-. 

EVERSHED & VIGNOLES. Series ti 500 v. 
Megger insulation Tester, with leather carrying 
case. Good order, A ge Carr. 10/-. 
RECORD MEGG v. insulation tester, 

0-20 megohms. In nome case, good condition, £8. 
EVERSHED & VIGNOLES *WEE MEGGER 
250 v. New and unused. £10/10/-. P. & P. 3/- on each. 
AVO TEST BRIDGE. A.C. mains operated 
from 200-250 v. Will cest resistance from 5 ohms 
to 50 megohms and capacity from .00001 to 50 
mfds. A most useful instrument for everyday uses. 
Our price ONLY €7/19/6. P. & P. 3/6. 


ACCUMULATORS. Bakelite cased. 

.. v. 100 A.H., 75 actual. Ex Govt. 
ov and unused. Complete with 

rying handle. Size x 6} x 

Hin, | is each. Carr. 3/6. 3 sent for 
/-, or 6 for £5, carr. paid. 

Ditto 16 A.H., 5/~ P. & P. 2/-; 6 for 

24/-. P. & P. 10/-. 

Ditto 14 A.H. less handle, 5/-. P. & 

P. 2/-; 6 for 24/-. P. & P. 10/-. 
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TRANSCRIPTION PICK-UP (E.M,i's 
ANGEL) Model I7A. poo sgl ey 
Unused. 


PRIC 
VERY 
MITED au TITY. 
OLDHAM MINERS’ gy inte my (all 
steel). . oe. tall, 3fin. dia. Com 
bulb vor ay ~y 


condition. £10. 


MINIATURE 58 RESISTORS (For 
Tr ). Values 
— 330 ohm, 470 ohm, 680 ohm, 


330K, . 
2.5M, 3.3M, 4.7M, 10M, 7/6 per doz. 
Post 6d 


MICROPHONE STANDS. 3 sections 
of 184in. per section. Extends to Séin. 
Seen’ soaurety am D-lags eaten dasd 


iss. on car LEE, A robust 


RACKS. Heavy duty 


$ Cpl CATHODE KAY TUSE. 


Sin. dia. (U.S.A. make), new and ak 
35). P.& . Bases for same if re- 


rysta 
Rx. covering 124.5/156 
width 23 kc/s. Complete (less external 
attachments) in metal case, 


Brand new and unused, 25/-. P. & P. 3/6 
TRANSMITTER RECEIVER No. !9, 
Ht. Complete station comprising 
transmitter/receiver, power supply unit, 
aerial, control box, head- 
microphone and all connec- 

ting leads. Air cested, €9/19/6. Carr. 20/-, 
Two complete stations carr. paid. 
ier icems available separately except 


E.H.T. TRANSFORMER. 9,500-0- 

2.9 kVA. Pri. 230 v. — cycles. ang and 
a £25. Carr. paid 
E.H.T. TRANSFORMERS. 3,850 v. at 50 mA. 
with two additional 4 v. L.T. windings for 230 v. 50 
cycles primary. New and boxed. €3/15/-. Carr. 5/-. 
E.H.T. TRANSFORMER. | ,800-0-!,800 at 
| kVA. 230 v. 50 cycles primary. Fully cropicalised. 
New and boxed. €8/15/-. rr. 10/-. 
RCA MODULATION TRANSFORMER. 
Heavy duty. Pri. 10,400 ohms. Sec. 4,350 ohms. 
New and unused. £5. Carr. 10/-. 
RCA PLATE TRANSFORMERS. 190 to 250 
v. primary. 50-60 cycies. Secondary 1|,500-0- 
1,500 or 2 000-0-2,000 at 1.75 kVA. “Brand new 
and boxed. £€12/10/-. Carr. 10/-. 


TRANSFORMERS 


DUTY LT TRANSFORMER. 

0 { .. pri. 11 co 12.5 v. sec. at 70 amps. 

Ditto 13 to 15 v. sec. at 60 amps., — 7 ¥. pono 
at 35 amps. All capable of mae © 

actual rating. Perfect condition nly fis. 

230/ 


each. rr. 5/-. 
20 vA “AUTO-TRANSFORMER. 
115 v. 50-60 cycles, by Jefferies Li ome Co., 
U.S.A. Perfect condition. €15. Carr. £1. 
E.H.T. TRANSFORMERS. |100-0-1100 ac 350 
-~ tor 4 v. LT. Pri. 200/250 v. at 50 c/s. &S. 
arr. . 
CONSTANT VOLTAGE TRANSFORMER. 
190-260 v. primary, sec. 115 v. ac 14 KVA. (listedat 
2 kVA). Brand new and unused. £25 or £45 per 
pair. rr. 20/-. each. 


RE-ENTRANT 
LouD 
HAILERS 
(Ex-Gove.) 
Heavy duty 20 


—vx BAKERS SELHURST SPEAKERS 4 


in. P.M. 1S ohms 15 wacts, 30-14,000 c.p.s. 

Our price £4/10/-. 
‘HLF M R” 12in. 15 ohms, 

20-16,000 c.p.s. Flux density approx. 

OUR PRICE €7/10/-. 

** SUPER Hi-Fi 25,” i2in., 1S ohms, 25 watts 

25-20,000 c.p.s. Flux density 17,600. OUR PRICE 


12 watts, 
14-15,000. 


£9/9/-. All che above speakers are Brand New and 
full descriptive specification is available. 


HEAVY DUTY—ALL STEEL 


TRIPOD STANDS 


Adjustable every 6in. to approx. 
9c. Gin. when fully expthded. 
(Folds up to only 4ft. 6in. for 
storage). Suitable for outdoor 
speakers, public addrwss systems. 
floodlighting, ete, etc. 


SA. £3.10.0 Carr. 5/-. 


———* THE BEST” BUY AT “ GEE’S!”——— 


AMPLIFIER. ‘iy. D.C. for Mobile and 
by Con- 


710-230 ye bapa 
nie v. ‘eae 2+ 


le 


if 


ae 


i 
: “| 
i 
tid 


rf 
i 


iF 


3 
5 
3 


and unused, 
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stout hearts 
for 
amplifiers 
made 
to order 


The heart of any amplifier is | 
Savage | 


the output transformer. 


of Devizes have been ‘heart’ 


specialists for over a quarter of a | 
century—designing and construc- | 
ting transformers to meet custo- | 


mers’ individual needs. 

No matter whether the circuit is 
new, calling for a specially de- 
signed prototype, or well tried 
requiring a conventional) instru- 
ment of the first grade, Savage will 


produce it. 


feat acts to 60 kilocycies and a rs 
with 0.15% distornon maxumen. 


SAVAGE 


TRANSFORMERS LTD. 


NURSTEED ROAD 
DEVIZES, WILTSHIRE 
Telephone : Devizes 932 


Wrirecess Wori_p 


ave Cuveneal 


TEST METERS. Reconditioned 
rtect working order. Model 40 tioio-\ 


— litioned as new 
METERS. Re- 
0 A. 42. 19-8 62/6, 20 A. 
57/6. Other amperages availat’ 
le teary resistances, 190 ohm 
ohm. Bensitivity 2,200 
MMB. NEW, in wooden tranait box 
Gin. £3/15/-. 
VENNER 8-DAY yy ten TIME SWITCHES. 
380 volte. i amp., = 2¢ x Soin., with key and con- 
neeting socket, 87/ . 
DESK PHONES, complete with handset and dia! 0-9 
Meta! case 45.-. 
MOVING COIL HAND MIKE. Type 7. 
All prices include carriage 


23 LISLE ST. (ceA.2969) LONDON, W.C.2 


Bine 13 x 6x 


7/6. 


| thbes 


Closed Thursday 1 p.m. Open all day Saturday 


7 


TRANSISTORS 
THEORY AND PRACTICE 


This remarkable book sold over 30,000 
copies since it was first published 
Engineers, technicians, and experimenters 
everywhere have hailed it as the best 
ractical book on transistors ever written. 
low the author has completely rewritten 
it. He cakes in all che new developments, 
including chyratrons, four-layer diodes, 
spacisters and phototransiscors. 
By RK. P. Turner. 

23/- Postage 9d. 
* 
BASIC PULSE by |. 
Postage |/-. 
MODERN ~s ene COM. 
PONENTS W. A. Dummer. 
55/-. Postage + A 
PRINCIPLES OF TRANSISTOR CIR- 
CUITS by S$. W. Amos. 21/-. Postage |/-. 
TELEGRAPHY by |. W. Freebody. 
80/-. Postage tree. 
BASICS OF DIGITAL COMPUTERS 
by J. S. Murphy. Vols. 1, 2, 3, set 52/6. 
Postage 1/6. 
HLFi YEAR BOOK, 1959. 10/6. 
Postage |/-. 
THE RADIO AMATEUR’S HAND- 
BOOK, (959 by ARAL. 32/6. 
Postage 1/9. 
RADIO ae _PAEA, 6th Ed. 
Compiled by “ “ 8 Postage 9d. 


THE MODERN BOOK CO. 
19-23 PRAED STREET 
LONDON, W.2 


BRITAIN’S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN TECHNICAL 
BOOKS 


Gottlieb. 27/-, 


PADdington 4185. Open 6 days 9-6 p.m. 


Jung, 1959 


CABINETS 


FOR ANY EQUIPMENT 
o———CABINETS TO YOUR 
SPECIFICATION 


beaatifuily 
polished = th 
mediam 


ahade. 
Designed te 
accommodate al- 


WALNUT 
NATURAL OAK 618.18.0 


THE 
SERENADE 
Venecred with 
Anert selected 
weinat, bdbeanti 
fully polished to 
a mediam shade 
atiractiv« 
eabinet base 
generous etorage 
epece, with board 


This cabinet can 


| be fitted wi 


th 
any of the latest H)-Fi Unite 
£13.19.6 


atest Hi-Fi Onites. 
611.16.0 


HH 
: 


f 
f 


ill 
i 
tH 


jiFe 
i 


LEWIS RADIO 


120 GREEN LANES 


( wws?) 
PALMERS GREEN ba oe NLD) 
(Near the Cock T 


hone: SOWer Par | $5/6 


JUNI , 1959 


WiIrReLess Worip 
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SIGNAL wp alpen 


100 Kos.-100 Mos. on tundamen- 
Me/s. to 200 Mes. on harmonics 


£6/19/6 Or 85/- dent an 8 ein parma of $1 
SIGNAL GENERATOR 


Coverage 120 Keje—230 Kew., 300 Koje.— 
900 Ko/je.. 900 Keje 2.75 Kos, 276 Mois 
—i.5 Moje. § Mea. —88 Moja, 16 Moia—-66 
84 Moja Metal case 10in. x 
Size of scale Shin. x Spin. 2 
petifer A.O. maine 230-250 vy. 
Interna! moduiation of 400 o.p. tw a depth of 
50 per cent.. modulated or aumodu ar. 
Output continnousiy cariabte 100 millivolts 
C.W. and mod-ewiteh wartable AP. — 
and moving en) oat Grev hammer 


Sie cam and vile tant GALQIG 


Aceouracy plue or minus 2% 


SIGNAL & PATTERN 
GENERATOR 
£6/19/6 "3." 


Or B5/- deposit, P. & P. G/- and 6 monthly 


ofe.-210 Moja. in five bands, 
all on fundamentals, slow motion tuning sudioe 
output. § vertices) and horizontal bars. ing- 
ging scale to grey hammer Anished case with 
carrying Acouracy 21% A.C. mains 
900-250 v 


Mo/s.. 24 Mola 
6tin. = 4)in 
valves and re 


Ohi. long yea! eka. Outpat ww 
a wa ee 
2 waite 


5 SPEAKER WITH 
O.P. TRANSFORMER 


purchased with the above 19/6. Plus P. & P. 1/6. 


EM. TUNER UNIT 


Permeability (tuned, by ft German Manufacturer Coverage 88—100 Ko/s. 
Complete with BOOBS. fin xP aun Y. 


25/4 - tw ror. ve 


PUSH- 
PULL 


AMPLIFIER 


Finished m 2-tome leatherette, will ake B.8.R. UAS, 
with room for amplifier aod Tin. = “a «epenker 
Overall dee 16}in. x Ij = hia. 


£2.19.6 Pius OP. & F. 


pete 5 io 
AUTOMATIC 


COLLARO 


complete with knoba 
P&P 3/6 extra 


16-19, are, Cane Ste Raste temp eaters 
13/- Pius P 


6 watt PUSH-PULL 
Marbarditdihé J. 


CONSTRUCTORS’ 
PORTABLE PARCEL 


39/G rive 5/6 Postage and packing 


LINE oer TRANSFORMER 


with butit-to fine and width controw 


Wioting tor YS for BYSI “Secuaer 19/6 t=... 


MAINS TRANSFORMERS 


180, 200 Bp Fg pe (820-0-390 v. 76 2.5 emp. 
o- ¥ J 5 Ve 
5 v., 2 amp. Tih "t60-as0 S60 an 8 + Y amo. 8 es Fame TDS Postage and 
packing om the a. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


23, ACTON HIGH STREET, LONDON, W.3 
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.AE 
TERMS OF BUSINESS C.W.O. 


NEW GUN 
C.R. TUBES 


1 Year Unconditional Guarantee 


IMMEDIATE 
EXCHANGE 
SERVICE 


All types except those tubes 
made of PYREX glass. 


SIZE 


12" - 17" £6-10-0 


21" £9-0-0 


U.K. CARRIAGE 
& INSURANCE 


TERMS 
* 


As a result of the abolition of pur- 
chase tax on replacement C.R. tubes 
we are now able to offer a genuine 
replacement service of tubes fitted 
with brand-new gun assemblies in 
which we have such confidence that 
we 12 months’ UNCONDI- 
TIONAL guarantee at the above 
prices. Consign your old tube to us 

at UPTON-ON-SEVERN Station 
iaciading card stating name and 

sender. 


10/- 
C.W.O. 


address of 


For EXPRESS SERVICE wire 
M.O. and state requirements. Also 
add £1 to the above prices for 12in. 
to 17in. tubes. is additional 
charge will be refunded to you 
i i your old tube is re- 
ceived at Upton-on-Severn Station. 


SABRINA. CR. TUBES CO. 


it NEW STREET 
UPTON-ON-SEVERN 464 


| parts in a million with suitable crystals, 


WIRELESS WorLD 


Jung, 1959 


THIS MONTH'S OFFERS 


TEST GEAR. British and American cest gear, 
rebuilt, laboratory vested and guaranteed. 

SIGNAL GENERATOR “X" Band Type 
TS.13/A.P. Frequency Range 8400/9600 Mc/s. 
incorporating resonant cavity wavemeter piston 
attenuator and thermistor bridge, mains operated. 


BEAT FREQUENCY OSCILLATOR. Type 
TF.195L/4 by Marconi instruments: frequen 
range 10 c/s. to 150 Ke/s., low level! input, 
microevolt to 100 milli-volts continuous variable 
high level, built-in attenuator. 

TEST OSCILLATOR. Type TS.I70/ARN.5. 
ATTENUATORS with ‘‘T" type ladder net- 
work overall attenuation 80 db., arranged to give 
steps of 20 db., 20 db., 20 db., 10 db., 5 db., 2 db., 
| db., 600 ohms impedance input and output, in 
metal case with lid 

PYROMETER RECORDER. Type C.R. by 
Ether 2-stage model 120 micro-amps full scale 
with 230 volt A.C. S.P. drive, bench or wall fixing 
CAMBRIDGE THERMO RECORDER. 2- 
station type, 70 micro-amps full scale, 24 hour 
clock spring drive, bench or wall fixing, black 


| enamelled all-diecast case. 
| L.©. S0.A. By B.S.R. in two ranges, 0-600 cycles 


and 0-16 ikels. Output impedance 600 ohms 


| Metered. 
| WAVEMETERS. Type 724.8 by General Radio 


16 Kc. to 50 Mc/s. Type TE.149 by R.C.A. 200 Kc 
to 30 Me/s. TS 69/AP, 300/1000 Mc/s 
TEMPERATURE CONTROL OVENS. Ad- 
miralty type, 230 volts A.C. give stability of 2 
fitted 
thermostat and thermometer emperature 
adjustable 40/60 degrees Cenc. 

E.T.4336 TRANSMITTERS. Complete in work- 
ng order 


Leslie Dixon & Co. 
Dept. A, 214 Queenstown Road, London, 8.W.8. 
Telephone : MACaulay 2159 


SOUTHERN RADIO'S 
v SPECIAL BARGAINS v 


TRANSPARENT MAP CASES. Plastic 
I4in. x 10%in. ideal for Maps, Display, etc., 5/6. 
STAR wat rit heen ype | A-N Covers 
both Hemispheres, 

CONTACTOR time SWITCHES. 
wlses per sec., in case, 11/6. 
EMOTE CONTACTOR. For 

above, 7/6. 

MORSE TAPPERS. Midget type, 2/9; Standard, 

3/6; Heavy type on base, 5/6. ALL BRAND NEW. 

MORSE PRACTICE SET. TAPPER with 

at ye = ~+ ae Complete with battery, 12/6. 

BRAND N 

MAGNETS. Strong Bar type, 2 x jin., 1/6 each, 

PACKARD-BELL AMPLIFIERS. Complete. 

BRAND NEW, with valves, relay, etc., etc., 17/6 


each 

SPECIAL OFFER. 12 ASSORTED METERS. 
Slightly damaged. Mainly broken cases (perfect 
movements). including 3 BRAND NEW Aircraft 
Instruments. 12 for 45/. 


SPECIAL OFFER 


TRANSMITTER - RECEIVER 


TYPE 38 MK Il 


* WALKIE-TALKIE * 


2 im- 


use with 


Sin. x 
Weight 6lb. Frequency 7.3 to 
Five valves. €1/2/6. Post paid. 


Complete in Metal Carrying Case. 
6jin. x 4in. 
9 Me/s 


NEW G.E.C.,S.T.C.AND “WESTALITE” 
pow ye RECTIFIERS. Largest L.T. 
tate in Gt. Britain. ONLY Makers’ 
ye’ Gooops ee NOT Surplus. 

& C. E.H.T. K3/15, S/-; K3/45, 9/4; 

x3/50 9/10; K3/100, 16/8; all post 4d. extra. 
BRIDGE CONNECTED FULLWAVE. 
I7 v. ABA yo de 26/6; 3 a., 30/6; 42., 
, 38/6, all post 6d. 33 v. 1 a., 22/9; 

1S a., eee a. 54/-; 5 a., 68/-; all post 6. 
54. | a., 33/-; 1.5. ‘62j- $2. 74/-; 3 a. 74/-; 
Sa. 97)/-; 72 v. 1 a. 42/-3 1.5 a. 78/-; 2 a. 95/-; 
3 a. 95/-; 5 a. 124/-; 100 v. fa. Sif; 1.5 2. 
Hi 2a. 134/-; 3 a. 134/63; 5 a. 180/-; all post 


BRIDGE 
SQUARE COOLING FINS 
53/7; 10 a. 61/-; post 2/6. 
BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 
COOLING FINS. Both types, same price. 
17 v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-; 33 v 
6 a. B9/-; 10 a, 102/-; 20 a. 202/6; 54 v. 6 a. 
124/-; 10 a. 144/-; 72 v. 6 a. 160/-; 10 a. 186/-; 
100 v. 6 a. 227/6; 10 a. 270/-; all post 3/-. 
** WESTALITE ” (BRIDGE) 12-15 v. D.C. 
0.6 a. W2/+; 1.2 a. 3O/-3 2 a. 32/6; 5 2. 37/6; 
10 a. 64/6; 20 a. 1197/6; 30 a. “pty! 50 a. 278/-; 
09/6; 20 a 
10 a. 154/6; 


CONNECTED WITH iin. 


7 v. 6 a 


3 170 v. 1.25 a. 135)-; 
"] post extra By A 
14D. 134, 25/-; 36 E.H.T. 60 35/10; post 4d. 
1 mA, AC/DC meter rects. 14/6, 
“SALFORD” (BRIDGE). 6 and !2 v. D.C. 
1 a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14/9; 
4-5 a. 16/6; 6 a. 23/6; 10 a. 34/-; 14 2. 42/-; 
24 v. | a. U2/b; 1.5 a. 14/3; 2 a. 15/6; 3 a. 
26/-; 4 a. 29/6; 6 a. 36/6; 10 a. T5/-; other 
sizes. Post, under £1 add i/-, over £1 add 1/6. 
Suitable Transformers from 14/-. Post 1/6. 
Wholesale and Rerail 


T. W. PEARCE 
66 Great Percy Street, London, W.C.1 


Off Pentonville Ro-d. Between King's Cross ené Angel 


| to 34in 


These TX-Rs are in NEW CONDITION, but owing 
to demand they ore not tested ws ond carry no 
guorantee, but should prove SERVICEABLE. 
ATTACHMENTS for Type “38° Trans- 
receivers. ALL BRAND NEW. Headphones 
15/6; Throat Microphones 4/6; Junction Boxes 
2/6; Aerials, No. . 
4j-3 Haversacks 5j/-; alves—A.R.P. 
A.T.P.4 3/6; Set of FIVE VALVES 19/- the set. 
OFFER No. 2: 
*38,"" as above, complete with set of external 
attachments, 42/6, post paid. 
OFFER No. 3: 
Transmiccer-Receiver “38 " Mk. Il. Brand 
new with complete set of external attachments 
including Webbing Haversacks and Valves, 
57/6 post paid. Fully guaranteed. 
RESISTANCES. 100 assorted useful values. 
New wire end 12/6. NEW. 
CONDENSERS. 100 assorted Mica; Tubular, 
etc., 15/-. NEW 
LUFBRA HOLE CUTTERS. Adjustable fin. 
For Metal, Plastics, etc , 7/-. 
QUARTZ CRYSTALS. Types F.7.241 and 
F.T.243. 2-pin, fin. spacing. Frequencies - 


Harmonic) 
WW. TWELVE ASSOR- 


TED CRYSTALS, 45/-. Holders for both types 


| I/- each. Customers ordering |2 crystals can be 


| ALL BRAND NEW. 


supplied with lists of frequencies available for 
their choice 

TRANSRECEIVERS. Type “18” Mark iil 
Two Units (Receiver and Sender). Six valves, 
Micro-ammeter, etc., in Metal Case, untested, 
without guarantee but COMPLETE, €2/18/6. 
ATTACHMENTS for “18° Transreceivers. 
Headphones 15/6; Hand 
Microphone 12/6; Aerials 5S/-; Set of 6 Valves 


} 30/-. 
| THIS4 TRANSMITTERS. Complete in transit 


| case. 
| RECORDING BLANKS. Brand new. 
| disc.” 


New condition, £2/5/-. 
“ Emi- 
Ready for cutting. I3in. 6/- each or 15 


complete in metal case 64. 


| Post or corr. extra. Full list Radio Books, etc., 34. 


| SOUTHERN RADIO SUPPLY, LTD. 


it, LITTLE NEWPORT STREET, 


| LONDON, W.C.2 GERrard 6653 


Jung, 1959 


and 


"MALE ORDER 


CONSTANT TORQUE 
VARIABLE SPEED 
HYDRAULIC GEARBOX 


nally precision made 
inghouse from i 
materials for the U. 


Highly suitable for lathe head 
drive, workshop variable speed 


man 

— speed at constant torque from — 
hile changeover valve in the supply lines 

pean cn reverse at any speed. 

Input speed 500-1,000 r.p.m. maximum power 1 Both shafts 

i* dia. with Woodruff here eke 


instructions, be Be, and 
performance charts for the 


3-INCH CIRCULAR SCALE MILLIAMMETER 
American panel mounting * 


modern 

movement eafally deflection to 

boldly one wip divitlons in tenths. 
zero which requ for full 


a ee hair spring adjuster 

sing incorporates on/off switch yo 
tno’ on y= face) and 5-pin soa Liteon 

to switch. Brand New, boxed, post 
APN!I TRANSDUCER 

Well known wobbulator unit. Brand new, 7/6, post free. 
5S-INCH MAGNETIC C.R.T. 


Suitable for monitoring amateur television. See 6.3 v. at 0.6 A. 
Anode 7,000 v. Grid 250 v. Cut-off 25-75 v, 
Brand new. Boxed, 15/-, post free. 


GEIGER COUNTER KIT 
£4.17. 6 (Guaranteed Performance) 


Identical components to production 
currently being supplied 


WIRELESS WORLD 


RVICE 
TEST GEAR 


$e 


} 


TEST EQUIPMENT TE-19-A. pm set of fac Mag ble 
battery operated, American test gear in pis soo quills que 
covering 100-156 Mc/s. 


(i) 1-30-A. 5-Valve Signal Generator with alternative crystal or master 
oscillator, either = modulated by 1000 c/s Hartley oscillator 
Large directly calibrated dial with precision slow motion drive. Five 
step and variable attenuator. 

(ii) 1-95-A. Self. 

copic 


modulation, and approximate 
"Giagumins circuit for state of 14 and 45v 


on & ty I-139-A, Shunted 1 mA. Test Meter in fully screened cuse 


for p into signal generator as tuning meter, or measur- 
ing 1.t. and h.t. supp! ‘ 


BX-33-A. Bai pack case with 10ft. output cable and plug. All 
ome in CH H-93A. an an extraordinarily robust transport and storage 


BRAND NEW OR 
Ane USED 


Circuit dia uced hnical 
pay rng adam sO comprehensive technica 


TEST KIT 25. 


£7.0.0 the Whole Kit, pius 7/6 carriage. 


ior unit 
eg 


connectors 
+ 230-110 volt step-down ne oe a —, 

TS. 100 AP PORTABLE a> egoaenirgn 

paren d nui a we modern, 

coder led precion ume to 02% 025, and w separate 

rahe or pind. volt 906i ay AT? 

New ee paid, 


unit with crystal 


G.93 WAVEMETER. 2,300-3,100 Mc/s. 
Precision ont in robust casg with 
calibration charts. 


me mr ‘s° ios WAVEME TER. 


Complete with 
£2.10.0 yy Taree packing and carriage. 


onally rugged silver pind Sapa tuned precision cavity 
covering 2 es £15 Plus € £1 ‘ae and panes 
MARCONI WIDEBAND WAVEMETER TF6438 
rs “B” is superior to earlier models with valve. 


"300 Mein fully arated 22ar< omdinare 


2% Sate fy te oe 


20 t0 300 Me 


framed calibration 
nag Oe 


Brand new in mas- 
a, 
transport case. 


538 uewidh 


PROOPS BROTHERS LTD. 


LANgham 014}. 


52 TOTTENHAM COURT ROAD, LONDON, W.1 
Shop hours 9-6. Thurs. 9-1. 


OPEN ALL DAY SATURDAY 


EDDY'S = LTD. 


(Dept. W.W.) 


172, ALFRETON ROAD 
ROTTINGHAM 


M 4SPEED AUTOMATIC 
Compiere with be 

Mead. Capacity of 10 Ree 
G14 Pls carcage § 


TVRE YRANSISTOR CON- 
liad. ' ot, Cal. Bat 
each, Post 44. 
SACK PLUGS, Standard Tree Wil. Pour 
CONDENSERS, Wire End inc 
Santé. 450 ©. UF) Oud 450 » 
we. BP: a Me OO ©, WP, 
TA wid. 430 «. NO) Da DA 


MORSE TAPPERS. Paced Coeteem 
able Gaps, Heavy Oucy, 2G Pont fe 
GERMANIUM DIODES i ech 1h de 
Pose 4¢ 

NBON MAINSTESTER SCREWDRIVERS 
tack, Pou 
DIMMER Switches. 
Regulator, Bil. Pou é¢ 


Bde 


ideal for Traine Seeed 


Conwmect cooled, 250 +. @ mA 


RECTIPIORS. 
o% Poa b- 
15 =& BM CONDENSERS Seeia §4 


o¢ Coademers, 24 


Post 6d 


ROTARY CONVERTORS. for Liecere Trem 
me +. OC. w 2 « OC. tt 


THE PALECTRO 
Nen-Acoustaa Us: versal 


ALA ABOVE ARE NEW 
AND GUARANTEED 


ANG BWURPLUS GUARANTEED VALVES 
ALA TESTES BEFORE DESPATOR 
) esxrqT 


srerzis? 


ae 
sesbrisrsrri 


inn 


sesrsnrererrer 


st a 
ss > 


rocnatalt 


git 
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| SAMSON’S 
SURPLUS STORES LTD. 


sme oo PSA. it, 
= Submerged 
- @e Care, 


| ADMIRALTY MEAVY OUTY ISOLATION 
TRANSFORMERS. Tyee YWiP!, 230 +200 «. 
C.7. Wary comserwarerety coced oc 44 bva.. Pri. 
230 «. See. 290 +. Comcre capped 20 amps. Tested 
 eare® 1000 « RMA Compiecely eoctceed & 
mera! convener = Weg: 315 Supplied brand 


ousmber only C416. Care 
ian uv. suPrRY Geert Tyre 1 AC 


te cteh & fw foster 

12 245. 250. 255. 260, 

| Ween eho oa gt — 

Ne ter? DO «., a 

|t =teere @ twe heere 

fur peetion bet at 80 ampa. 

we Goh & aay eel exinan Goren, See 
Bh ewe. week sloping desk front on whieh 
leearairee ewieebes aed 2 O-10D PLA. aeemesers 


TRANSISTOR POCKET RADIO BY 
WELL-KNOWN MARUFACTURER. 
Cream Plasto Once 5) x 34 x jie. Weight 
idea. Printed cirean wish 6 tore 
and tested com posents You oil 
to owe fine commercsal ant. 
oe. PP. tatters 2/4 
FAMOUS MAKE LIGHTWEIGHT PERCH 
BIT SOLDERING IRON, fLO DO © BS © 
ladremtor light um Bamdle (lit price 24/8) 
Price 164. PLP 
SCOOTER GATTERIER. 6 vy. 10 AB 
Hard rebber case. Bice 6x6x idm 
Weight Me. 166. PP. Also ideal for 
an xtel aan 
SEW AND BOXED GCOLLARO CON. 
eS ¢65PEED RECORD AUTO 
SS wesw. AC 104. 

OUR FAMOUS TRANSFORMERS. Input 
Sonrten Oatpat tapped 3 to WW ¥. 2a 
oe epped & 1h, 17 © Ba cach B46. 
PP. Hamp BE 
F.W. METAL RECTIFIERS. 12,6 vols, 
2 Se BG SC Tag Se, 174; Go. 274. 
P.P. 

All items new end gueronteed. 
UNISELECTOR SwiTenes. wr. 5B 
o OP. 3 68, Oe. DC Be 
RELAYS. We bold tange stocks ‘ 
evntect combsaation and operating coil 

frose 


LISTS SENT ON REQUEST 
Post orders only to 
THe 


RAO & ELECTRICAL MAR 


are a. Wieh an shrerenee of the exterior 
8 SS Wee SS es ae 
25 ex ware 

nvuTs, “tours WASHERS. Spect! tergeie 
efter & carton of 2. 4 6 aus. bos aod washers 
|e? vu. SERVING 

vercous cotewrs. Wonderful 

HEAVY OVTY SLIDING 

i) 454 16 MD IGA 


A geared drive f 
red Orvee 
* Carr. on af remorse 


Mase ewocch and OF. sockens, wit sand 1% 
overtoed Supphed brand sew C16. Carr. sccord- 


4u tu, Be, 


| No. 3. Pri. 200-280%. See, $0 v, IO amps, 66/00. 


No. 5. Pri. 150-250 6. Sec. 80 ©. 20 ame, C6004. 


Sec. @ ©. 2 ones 
See. Dy 15 amps. 1. 


tec, © +. 1.2 ome. ond 
Tropecally raved 
Sobre is enge ten 
tii _ a ‘ 
S nae Se. Pr 200-380 


Lavest erriwehs 


See. 26-41 — Hk | 
reved and one HT winding epped reooed 196-130-183" 
= vos (OO oy -. yy ~*~ fre. 


24 vole + @. une. 
trop-<calty — A vsbeabe + See. Se 
13 ampe. wr weeetesed for 15 kV 
Bread new Care tog Sy 
1-17! EDGWARE ROAD, LONDON, W.2 

TELEPHONE: PAD. PRS! or AMA. S175 


200-240 + 
200-230 + 
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Receivers —Test Equipment—H.F. V.H.F. Microwave 


RADAR SEARCH RECEIVER ;-——-—-~—~-——~— al 
wena aniiniiie ee BReuble Beam Oxcillescope | 


* 


fire 


B55 
ur 
a5 


t 
s 


Fj 


pe ne oy 


fr eon aan... 
The Rece-wer 8 Gengeed to determine the presence and meanwre the 


FREOU METERS 
tregvescy of any radar o- rade gal) witin Se ann 6S aa e RE JENCY 125 2 Mc 
To decermone what modulation may be present on ¢ segral greg ae BC 221 Range ke s 
denvicavion of reletiwe strengeh of these signals “ in perfect condition 
The equipenent consist of Aive in stock: USA. BeNDIx LD senses 


Sa FIOM Amputer prowason @ made to feed the F amplifier 
TS) . conan aduear? 2 Aircraft verteon of 8C22). 


| Detector 
2 foam Video Acapiitier (100 <1 Mer, + 2.5 ed) TSiz4é 40250 Mc's 


| Bear! eqvueacy ov oitatrer Tsi73s/v 8S 1000 Mes. 
The signa! -« fed through RF “ptug in” heads consisting of types — 
TG «38-95 Pets | AP Trinde fret detector, | Onciliarer Prices epen written request. 
en A SS TT] EES meee 


| crvede oscillator 

THI 3 300-1.000 Men 
Bucterfly resemact circus. 
| Crpecel Gree Getecter 


TIT 74-520 Mets Buccerfty resonant cireett | diode first docecter ‘ggingar ore — 


By meonufecturer of world wide repute. - 


1 Trvede osctfator 

The above three unite are available now. 

950-2,.000 Mos 

Tomeatie cavety sed for Aree detector and maser 

Bu ccerty esc ttaver 

| Cryese!l devecter 

| treode eactiiaser 

Accurecy of Wrequency colitrencen 1%, 
Power Requirements>—!!5 V @-2,400 cn. 
Also avacebte co be weed © conjunction with the abewe receiver ANJAPAIO 
Panoram< Adapter. and AN APA2) tnjected Frequency Recording 


Apparatus 
AVANABLE FOR UeBPECTION. Price ERGO compicre wich MIG, 17, 18 


—-—-~--~-----~----7 


OSCILLOSCOPE (U.8.A.) AN/ASM32 


| Screen size: lj. « 2m 

Y Sensetivity: (CO mV © ms amplitude colieraced 

Prequency Response: —248 10 ¢.9.s mareseconds 

Z merters: |-'0- 100-1 ,000- 10,000 mareseconds 

Loh ed « 1 (inode ‘eliower-ettenater -Cesetter weet prods © grey mete! 
| Reed 

Overall size: Mf. = © 1Othen 
} Weight Approsimately 


raw ETDS cimiced supers 


[ PLease NOTE : Me 2? Liste Strest ts cow re-opened for self. 

} cerece ood we ere roully cutting prices on of types of revetwors, test 
eu pen) Sd Comm powents © witha peur pocket margins Come 
ong te vee es ohem @ vowe et No 27 Liste Serees 


Pull renge of “MEATHKIT™ equipment in stock. 


12-27, USLE STREET, LEICESTER SQUARE LONDON, W.C.2. Tel: GERrard S418 & 4447 
Shep Moors 0.20 em 60pm OPEN ALL DAY SATURDAY huredey 9 om. we i 0 om 


TEST EQUIPMENT 


HL 


ithe! 
i 
1a Be 


“ 
. 
; 


oH 
: 
I 


if 


Trade enquiries welcome 
Pertiand Pays Postage and Packing 
Terms Cash with Order 


PORTLAND ELECTRONICS 


20, Portland Piace, Stalybridge, 
Nr. Manchester. STA. 2/48, 


POST OFFICE LINE EQUIPMENT 

TH’.BPRINTERS: Perforstors, Reperferators, Aute 
Transmitters Sanit New Condition 

SUPPLY RBCTIVIERS For Telegraph eysiems 

aif : Filters Bend-Pase, cut-off frequamcdes from 

yoy koje. 


lente 


VORTEXIO 
Sate On Mine 


Griffiths Hansen (Recerdiags) itd 


24/25 foley . 


TAPE 
eecoevens 


ce 


HARMSWORTH, TOWNLEY 
&00., 2 JORDAN STREET, 
MANCHESTER 16 


RADIO & 
TELEVISION COMPONENTS 
We rate a and efficient 

MAI L ORDER Service. 
3d. stamp (only) for catalogue. 


ames H. Martin & Co. Finathwaite, 
ewby-Bridge, Ulverston, Lancashire. 


{hetvees_@ 


MAGNETIC RECORDERS 


AUDIO, INDUSTRIAL A SCIENTIFIC 


APPLICATIONS 


LEEVERS. RICH EQUIPMENT LTD 


“9 ~e » nw) tte 


t P.O. Mobile type AD-1940 (3-6-9), 
Magneto 10-! 
S8-4, Db, F and L. 
TERS: 


REPEA 


Antennae Ondis 
1 2-8 Move and 936 Mefe, al 
Amplifiers No. 0, Mk. & 
pack Walkie-Talkte 
@: Lightweight Communication 
$8: Manpeck or Track Wolkie- 
(apne 


79 watt output Radio At nF 
WER FR STATI 
ure) 


( 
éChanne! 100/166 Me/s, compiete with a!) 
and test 
mm, ™ 
OX type 00-186 Mee 119-488 Mase. 
\ ASS GOR-2000, All anciliscies and 
. 


Te.: Worthing 8719 and 30181. 


t ; 
“Oi WORTHING’ “RENTLEY'S Gre”... 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 


L£1GH COURT + TORQUAY ~ Telephone COR 


A. K. & L. @. SMITH LTD. 
CONSULTANTS & AGENTS 


For the Sele Licensing and Exploitation 
of Pacents 


loations are trfed fram Bleot ronte 
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BUILD YOUR OWN 


MAYKIT 


TRANSISTORISED 


CAR RADIO 


@ HYBRID DESIGN—S VALVE SUPERHET, 
TRANSISTOR AND PRINTEO CIRCUIT 
@ STANDARD SIZE Tin. = 2in.—12 v. BATTERY 
@ ALL NEW COMPONENTS — AVAILABLE 
SEPARATELY OR IN COMPLETE PACK 


First and best DO-IT-YOURSELF Car 
Radio, Uses new Brimar low volt. valves, 
no vibrator. Printed circuit and power 
transistor. Negligible “fade” and no 
“buss.” Only 1.5 amp. consumption. 
Complete with chassis assembly, filter box, 
output st including elliptical loud- 
speaker and detailed instructions, 
Service facilities available. 


San bee £13..10.0 pms-rar 


Cash with order 
er write for BUY-AS-YOU-BUILD details 


Dept. 0, MAYRA ELECTRONICS LTD. 


118 Brighton Rd., Purley. Tel.: Bywood 1263 


ELECTRICAL 
MEASURING 
INSTRUMENTS 
REPAIRED 


RADIO& ELECTRONIC 
ENGINEERS ... 


ating the 

the Morse Code wil! prove. 
CANDLER SYSTEM CO. 
(00W) of ABINGDON ROAD, LONDON, Ws 
Candler System Co.. Oem, Colorado, USA, 
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PQ QPP PPP PP PDP PDD DP DP DP DP DP PPPS eee 


AMERICAN ‘“‘HANDIE TALKIE” 
TYPE AN/PRC-6 


The Handle Talkie PRC-4 ie a minia low powered, 
iB saben Wenemmdmeer Racakeer Gastonall Gar aes 


Ht 


H 


Hi 


U.S.A. DYNAMOTORS manufactured H.R.0. SENIOR RECEIVERS 


by BICOR. Input 12 v., output 40 v. at 
100 ma. Size 7 x 
. Brand 


f 
att ? 


sss. ss eehehehermhemhermhlCrmCormCrmCwmCrmCrmrYy,rry------,,”~”™ ss a 
{| 
az 


i 


<f 
aif 


wi FOP 
Pia VOLTS (© WATT AMPLIFICR. 
with ternal . 


H 


ike and gram inputs, t 
? eene and volume cont LY ’ ol. . pote "meter onjofl 
5 . jack and loudspeaker terminals, Black 
i7}in. x Pin. x 12in, deep. Fully tested 
Complete with 110 volt or 6 


, 
> 
( 

5 


i 
i 
i 


z 
! 


: 
uh 
Fie 
ff 


ech 
i 
; 
ie 


$ 
5 
3 


No, 18 


i 
Fi 
i 
g 
F 


for T 

Meter and all cables. A nh iere 10 miles. 
ment. ONLY 40). Carr. 10)-. f 33. 

>» AERIAL VARIOMETE These | 3 ARP-1 

, magnificent instruments will enable you | with 
to receive maximum signal strength on all 

) Short Wave ego reneen cali- fan Get . | rom 

brated control om with connec- | phones, morse cireu 

“ and instruction book. POR ONLY 
70/-, carr, 10/-. 


WIRELESS SET No. 19 Mk. 
This famous 


ie 
: 


f 


en a 50 micro-ame. 

» battery We t& 

) Instrument housed im 

; hermetically sealed. 
.5.C. Tech. C. 

] Biin., weight 

i carrying case. 

P&P. 7/6 


MAS. 
) 
q 
» 


i 


2a, 
N, W.C. 


OTTENHAM | LONDON, W. 
Mail orders: (DEPT. Ww.) COPTIC STREET, 
LON i 
+ MUSeum 9607 


sss seesesemeermcemcermhcowrmCowmCCwrmCCwmCrmYy-r-v---~-™ 
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. ee OO meet, © © 
WOO Watts. 16 shee! came, haitery and ow' pul 


THE “ZEPHYR” (W) 200'260 volte. 
BSHACED POLE MOTOR 


June, 1959 


“DIPLOMA ” HEADPHONES 


3 
i 


. pare fae ait Prushes 


| 
bd 
* 


ter me 6 ‘apped steps 


iif 


D, tnpet, G0 ©. AX 


jt 


ACCESIORIE 5 
Gabelite fan. % diam. 7G, Bete! ‘en, 4m. dm. Bee 


THE BESTFREND ELECTRICAL CO., LTD. 
v7 res enact wr 98 ren 


—=S=> 


Adjustable Bic 
Weight approx. 4 os 
Heating ime 3 min 
40 Wart economy 
Consumpuen 

@ Stan 


& © DA. inpet O88 « 
176 mA. Type 37, wade ty Hoover's 
brand new PP in 
PAT 6008. M4 ©. DO. 2-T5L40T valves 
» AC, Meter Generator and a host 
~ Po oe 
“ Pyranet” off Gited taal, 9.000 + 
tx BT. O86 ook PP. on 
Gen quantities) 


| PRECISION SHEET METALWORK — _ 


We epeciotise «© menufecturing of 
Chessis in off motels, torge or ome! 
quantities te your own specifications 


Replecement Elements and Bits ehweys 
avariate 


KENROY LIMITED 
162/207 wren eT, umaron 
Telephone CANonbury 4905-4663 
— PPL LPLLOL POLL LPD Oe 


BEAMISH 


Shardelees Garage, Sharde ces Ra. New Cros: 
Lenden 8.6.14 


“DIPLOMA” HEADPHONES 
Precmen Guilt, £600 BPM 
watts on ents (over ’ 
Stine ae. Tie, one, Bhatt 
estensiee fim = lhe-cest rater 
ory aed SILENT Ground 
. in 
. —s 
° Lightweight High Resstance (4,000 
: ohms) Complece with cord 
1 
‘ ideal for CRYSTAL SETS 
The 'TVANA * Standard Seidering tre. 


goatee. cane (Amerteae). Alumioium cace ffm © 
Bhim < aw id with Gjte. Flach | mA. Meter 
Micro and ? wwtiches, 4 lal G00 ©. 1.0 
comdensers 0.4 Pole relays and other com 

vA 


en TelepRONG: TIDewny 4796 


‘GILSON TRANSFORMERS 


are used in high reliability reconting 
equipment by film studios and the B.B. c 
Enquiries for prototypes and production | 
runs are invited from electronic equipment 


makers 
w a = 5695 


|R. F. GILSON LTD. 


St. George's Works, &. George's Road, Wimbledon, 8.0.18 


», Pitted Gin. | mA. meter 
switohes and other componente Only 186 


. Kricewe High Resistance 4,000 ohme 
rr le 


| Whateve 


* BNGINE ERIRO "0 


DLR 5 Headphones 
Wicrophene Onmptete tp wood case 
Headphones wpareten. 7G. Micro 
phone, BG P.P. on both HAN nee 
Mintetere [Ff Mirip 0.79 Mere & entves 
Coare rete =* details " TW 
rr 


~~ prenm, Fee meaet ree! 


i new, round, 10%. 


100 BMicrammp move 
r.% 


LBACH (American) SOLEROID CONTACTOR, j° + 
Type 3038 NAR, Sliver contacts. New, BH. PP! 

LONDEK ERLATE. \ ¥. DO. © Pole, © make O06 
rr. 

WIP ABRIALS. »-40. push & sections, OG, Car 
riage 14 


'FERROGRAPH RECORDERS 


Tandberg Stereo, Harting, etc 
| Personal Recordings, 
Tepe to Tope/Disc Service 


\GRIFFITHS EANSEN (Recordings) LTD, 


124/28 Poley Street, Lenden, W.! 


A. J. THOMPSON | /—"= 
LOCKWOOD 


ENCLOSURES 
Used by every Broadcasting & 
Television Authoricy © the 
Bricish testes and Eire 
tor High ac Monitoring 
LOOK WOOD & 60, (Weedworkers) LTD. 
LOWLANDS NOAD. (hARROW miIDOX 


AIRCRAFT GENERATORS, KX O89. XD, ote aval 
able your epquiries tovited | 
Teams 


Owe oF approved moptiy account 


“BILING LODGE," 
CODICOTE, HERTS. 


Telephohe: CODICOTE 242 


"47" ; 


59 GNS.— 


Ss The finest method 


for cleaning records 
| Already over 200,000 enthusiastic users 


THE “Dust Bua” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT arPtind FoR 


TELETRON Miniature Transistor 
Superher col! kit (es dustreved) @Q/- 


A full specification 17° Television 
Receiver to Spencer - West 
standards now available at your 
Dealers. 


Remarkable pertormance and 
priced at 59 Gns. only complete. 


for ‘eafte: apply to 


SPENCER-WEST LTD. 
GT. YARMOUTH, NORFOLK 


ransformers and Ose. coil in sereen- 
" | wave Ferrite rod aerial 
TRANSIDYNE printed 


z 


is 


ded tape oscillator colle 

at 0/6 each, Bias rejector 
laduster. Oual range T.AF 
ts, etc, Sd. stamps for complete 


TRON Co. Ltd. 


, Chingford, Lenden, 64 
Sa 0836 


| Price reduced to 17/6 «plus 6/10 poronase tax) 
from vour lece! dealer or 
CECIL &. WATTS LTD, 


Com enitam and Fagimee Scams Kerwin ant Reprodurties) 
Darby Mouse, SUNBURY-on-THAMES, MIDDX 
san 


Ft 
&% 


; 
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SKILLED MEN! 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


VACANCIES 


Up to £25 tax-free Bonus plus 
coe on first-rate wages for two weeks of your time 


DRIVERS ne you fn a skilled trade? Then you can as yourself, Don't miss this chance! Send off 
DISPATCH probably add a tidy sum to your Income the coupon now to: H.Q, A.B.R. (R. Sigs) 
RIDERS by joining the Army Emergency Reserve. Blacon Camp, Chester, 
DRAUGHTSMEN For one thing, you get pay and allowances at 
DRIVER full Regular Army rates whilst in camp. And 
ELECTRICIANS | tho more your skill’s worth in civilian work, | ,, POST THlO Onr many Away 
RADIO the higher your Army rank and pay. Better CS techies teltng ait about the aray Bmereenay 
MECHANICS still, you also et £9-225 bonus tax-free, Geverve, 


TECHNICAL 
STOREMEN For this you just spend 14 days a year at a 


camp, working on your own apeciality. And 

Mh nappa aed money's not the only profit you get from that, 
You get a grand refresher course, giving you a 

OPERATORS lot of new ideas, and putting you right in touch 
with the lateat Army developments. And you 
THE ROYAL get a welcome break from the usua) routine, 
SIGNALS with sports, games and a great social life. For 
the place is full of people with thesame interests 


In 


Training in Radio 


and Television Servicing 


The Pembridge College of Electronics provides a full-time One 
Year course in the basic principles of Radio and Television for prospective servicing 
engineers. It is also suitable for those wishing to become proficient in the maintenance 
of all types of industrial electronic equipment. 

The. next course commences on 8th September, 1959 and enrolments are now 
being accepted, The following course will commence on sth January, 1960. 

Home-study courses in Radio and Television are at present under preparation 
by our experienced staff and will be available soon. 
For details of the One Year and other courses, write for prospectus and admission forms to: 

The Principal, Dept. P11 

THE PEMBRIDGE COLLEGE OF ELECTRONICS 
34a Hereford Road . London, W.a. . Telephone: BAYswater 9117 


Wirecess Worip 


COTTAGE LABORATORIES 
LIMITED 
require 
ELECTRONIC and ELECTRO- 
MECHANICAL ENGINEERS 


with 
good qualifications, and exper- 
jence, capable of playing a 
senior part in the design and 
development of electronic equip- 
ments and associated control 
gear. 

If you would like an interest- 
ing, permanent and progressive 
job in a small and lively company, 
backed by the resources of a 
large international group, then 
write or telephone: 


COTTAGE 
LABORATORIES LTD., 
PORTSMOUTH ROAD, 

COBHAM, SURREY. 
(Cobham 3191) 


FERRANTI LTD. 
MANCHESTER 
has vacancies in the 


COMPUTER DEPARTMENT 


for 


SUPERVISING ENGINEERS 


for post installation service to Ferranti Computers in this 
country and abroad. Applicants should have technical 
knowledge up to H.N.C. standard or equivalent. Favourable 
consideration will be given to applicants who have a good back- 
ground of training and experience on Service electronic and 
radar equipment. Successful applicants will have the 
Opportunity, if they so desire, to be considered for periods of 
service in this capacity on Ferranti Computers installed in many 
countries abroad 
The above appointments will carry salaries fully commensurate 
with qualifications and experience. The Company operates a 
Staff Pension Scheme and an instalment Assurance Scheme. 
Application is by form obtainable from: 
T. J. Lunt, Staff Manager, FERRANTI LTD., HOLLINWOOD, LANCS. 
Please quote ref.: KLS. 


TEST ENGINEERS 


Applicants must have a sound theoretical 
knowledge of Electronics backed by 
oe am engerignce in H.M. Forces or 

ry. positions and Super- 
annuation Scheme. Single acoommoda- 


tion available. Saturday morning 
interviews by appointment. 


Apply giving full details to 
Personnel Department (CE2)!), 


ELECTRONICS RESEARCH 
LABORATORY STAFF 


Senior qualified Electronics Engi- 
neers of Degree or Higher National 
Certificate standard are required for 
interesting work in connection with 
a number of projects in the field 
of Electronics, including the applica- 
tion of transistors to television and 
similar equipment. Applicants 
must have suitable academic qualifi- 
cations and experience in laboratory 
procedure, They will normally be 
expected to be able to handle a 
roject from its inception to its 
nal conclusion. Box No, 1952, 
c/o “ Wireless World.” 


RADAR, WIRELESS and 
INSTRUMENT FITTER 
CIVILIAN INSTRUCTORS 
(Male) required by Air Ministry in 
the provinces. Appointments un- 
established, but good prospects of 
becoming pensionable. Trade 
training, practical experience and 
ability to teach are essential. 
Pay £727 at age 26 rising to £900. 
Apply to Alr Ministry, G.E.4k 
(CIV 78), London, 8.E.1. 


DECCA RADAR LIMITED 
TECHNICAL INSTRUCTOR 


A Technical Instructor is 
required by our Service School 
which trains newly employed 
service engineers on our equip- 
ments and introduces new radar 
equipments to existing staff. 
Candidates must have a good 
knowledge of radio and radar 
principles, and should pre- 
ferably have had experience of 
servicing and instruction. Please 
apply: 61 Webber St., 3.8.1. 


Hawker Siddeley 


Apply tor— 


A. V. ROE & COMPANY LIMITED, 
CHERTSEY RESEARCH AND DEVELOPMENT GROUP 
CHERTSEY, SURREY 

Applications are invited to fill the post of 


HEAD of ELECTRONIC and SERVO GROUP 


which will shortly become vacant due to the transfer of the present Head. Can- 
didates should be qualified men who have had wide general electronic research 
experience with particular knowledge of Electronic and Electro-Mechanica! Servo 
Systems. This Group, in addition to its own research work, provides an electronic 
service for the whole of the Research Department at Chertsey and hence the success- 
ful applicant will be expected to have a good general knowledge of available cleo- 
tronic instruments and electronic components. 


A. V. ROE & CO. LTD,, HANWORTH LANE, CHERTSEY, SURREY. 


Wiretess Worip 


‘ INDUSTRIAL 
DIVISION 


Due to continuing expansion at Brentford the 
Sperry Gyroscope Company has created a separate 
Industrial Division in which vacancies are occurring 
at all levels. 


DESIGN ENGINEERS 

with experience in the following fields are par- 
ticularly required: 

1. Transistorised circuitry for analogue and digital 

servo applications 

2. Small precision electro-mechanical mechanisms 
3. Precision mechanical engineering 
4 


Hydraulics. 

We feel we can offer Engineers an absorbing 
technical environment and the assurance that real 
ability is very quickly recognised and adequately 
rewarded, Engineers who would like to discuss 
these opportunities with the Engineering Manager 
are invited to write giving concise details of their 
experience, qualifications and present salary to:— 


The Personnel Manager, 
Sperry Gyroscope Co. Ltd., 
Great West Road, 
Brentford, Middx. 


MARCONI INSTRUMENTS LTD. 


Technical Personnel Required 


SENIOR & OR ELECTRICAL 
DESIGN ENGINEERS 


SENIOR & OR MECHANICAL 
DESIGN ENGINEERS 
DUTIBS: To undertake the design of Test 


practically the whole clectronic field. 
munication, 


set rules rega 
the allocation of project leaders, etc. 
QUALIFICATIONS: The abi to 
a 


but this is in no way mandatory. to progress the 
project to a satisfactory conclusion is the prime 
quirement. to activities, men with drive 
initiative can be sure of progressive advancement 


Comprehensive and 
and Canteen 


Call any day including Saturday mornings at, 
MARCONI INSTRUMENTS LTD. 
LONGA HATFIELD 
ST. SEBANS. eats. 


rit full details to Dept. C.P.S., House, 
3396/7, Sueena London, W.C.2. quoting 2970B. 


TECHNICAL 
ASSISTANTS 


required for interesting work on special 
types of electronic valves, microwaves 
devices, and cathode ray tubes. Min. 
Qual. O.N.C. or Inter.—for more senior 
appointments B.Sc. or H.N.C. is necessary. 
Experience in this expanding field is not 
essential as training will be available for 
successful candidates. There are good 
opportunities for advancement in this 
branch of electronics. 


Please write giving details of previous 
history and preference (if any) for type of 
technical work required. Quote TA/\:— 


Personnel Officer 


M.O. VALVE CO. LTD. 
Brook Green, Hammersmith, W.6. 


ELECTRICAL ENGINEER 


Required to lead a small which has an overall 
responsibility for the pod op Ann operation of the 


POWER SYSTEMS OF 

AIR TO AIR MISSILES 
developed and manufactured by the Company. 
This group forms an 


development 
range of facili 


No detail gg saps pebim Bae nag Bo 
applicant be capable of appreciating 
mental mechanical design problems. 


Applications are invited from graduate engineers 
we an interest in the design of small electrical 
machines and some of servo theory and 
electronics, and should be to: 


The Personnel Manager (Ref. 323), 
DE HAVILLAND PROPELLERS, 
reorticens LIMITED, Hatfield, Herts. 


Wimecess Worip 
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UMITED KINGDOM ATOMIC ENERGY AUTHORITY 
INDUSTRIAL GROUP 
INSTRUMENT MECHANICS 


Windscale and Calder Works, the Experimental Reactor Establishment at 
Dounreay and Chapelcross Works require experienced men with 
knowledge of electronic equipment and/or industrial instrumentation 
for fault diagnosis, repair and calibration of a wide range of instruments 
used in nuclear reactors, radiation laboratories and chemical plant. 
This interesting work involves the maintenance of instruments using 
techniques, wide band low noise amplifiers, pulse amplitude ana- 
counting circuits, television and industrial instruments used for 
measurement of pressure, temperature and flow. 


Men with Services, Industrial or Commercia! background of radar, 
radio, .clevision, industria) or aircraft instruments are invited to write 
for further information. Training in our Instrument School will be given 
to successful applicants. 


‘Marned men bving beyond daily travelling distance will be eligible 
for housing after a short period of waiting. Lodging allowance is payable 


during this period. Working conditions and promotion prospects are 


Applications to: 


Works Labour Manager, Windscale and Calder Works, Sellafield, 
Seascale, Cumberland. 


Deputy Works Labour Manager, Dounreay Experimenta! 
Reactor Establishment, Thurso, Caithness, Scotland. 


Labour Manager, Chapelcross Works, Annan, Dumfriesshire, 
Scotland. 


DECCA RADAR LIMITED 
Development Laboratory 


Further vacancies have arisen for: 


1. Senior Project Engineers 
2. Senior Design Engineers 
3. Project Engineers 
4. Design Engineers 


Candidates for the senior ap- 
pointmenta must be graduate 
electronic engineers who will be 
prepared to assume responsibility 
under the Chief Development 
Engineer. Projects under develop- 
ment include True Motion marine 
radar, high-powered radars and 
coherent systems. 


The Project Engineers and 
Design Engineers should be of 
ONC standard and should pro- 
ferably have had a broad practical 
and theoretical experience of 
modern electronic design such as 
valve and transistor circuitry, 
hard and soft valve modulators, 
display and servo systems. 


Applications should be ad- 
dressed to: The Personnel Officer, 
9 Davis Road, Chessington, Surrey 


RADIO & TELEVISION 
A Senior Engineer 


is required by a large nianufac- 
turing Company to carry out 
liaison duties between its devel- 
opment engincering department 
in a West London district and 
its factory on the south coast. 


The successful applicant will 
be required to spend the first 
three months in the (London) 
laboratories, and then be resident 
on the south coast. 


A sound technical knowledge 
experience of television is 
required, and some knowledge 
of ction methods desirable. 
Initiative and organising ability, 
and the ability to solve technical 
as they arise in the 
factory, are essential qualifica- 
tions. 


The Company operates a good 
Pension/Life Assurance Scheme. 


Please write (in strict confidence) 
iving full iculars of exper- 
ifications, present sal- 


level, to Box No. 3024 c/o. 
‘WIRELESS WORLD.” 


Young Electronic Engineer required 
to head newly formed Electronics Section 
of Research & Development Division of 
Marr scientific instrument manufacturer. 
Onginality and versatility essential. Know- 
ledge of small electro-mechanisms desir- 
able. Permanent, pensionable post with 
prospects. Box No, 3330 c/o “Wireless 
World.” 


CONSULTING ENGINEERS 


Require a 


CHARTERED ELECTRICAL 
ENGINEER 


With comprehensive experience in che 
Design and Opersiion of: 
RADIO TELE- 


COMMUNICATION SYSTEMS 


Applicants must be Corporate Mem- 
bers of The lnstitetion of Electrical 
Engineers and preferably have « 
Degree in Electrical Engincering. 
Salary according vo qualifications 
and experience with addition of 
bonus and pension schemes. 
Applicants, giving full details of age, 
qualifications and experience to: 


PREECE, CARDEW & RIDER 


8, 10 & 12, Queen Anne's Gate, 
Westminster, Londen, 8.W.1. 


ASSISTANT ENGINEER 


We have a vacancy in our 


FLIGHT TRIALS DIVISION 


For an Assistant Engineer : for 
work on the development of 
telemetry and associated equip- 
ment circuitry. 
Qualifications are a degree or 
HNC standard with at least two 
years experience of design/ 
development of electronic cir- 
cuitry. Must be capable of 
communicating technical know- 
ledge verbally and in writing, as 
well as supervising the of 
two or three juniors. 
Applications are invited and 
should be addressed to»— 

THE PERSONNEL MANAGER 

(Ref. 296), 

DE HAVILLAND PROPELLERS 


LIMITED + HATFIELD - HERTS. 


June, 1959 


opportunities 


ment and Technical Sales Liaison 
work and preferably having 
general rather than specialised 
experience. The successful can- 
didates will be those who in the 
Management's opinion, are cap- 
able of accepting responsibility 
with a determination to “ get the 
job done” using imagination, hard 
work, and individual initiative. 
For this type of man there is a 
splendid future in this expanding 
organisation. 


Write or telephone : 
M.P.E. (Finchley) Ltd. 
Dollis Mews, Dollis ~— 


London, 
Tel: FINchiey 8104/3783 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET 
LONDON, W.C.2 (adjoining Lisle Screet) 


LEB® 


‘TANNOY ’ 


SOUND EQUIPMENT \ 


Tells you what's going on clearly ’ 


WEST NORWOOD * 6.6.27 
Telephone: GiPey Hill 1131 (7 Snes) 


AUDIO EQUIPMENT 
LEAK, EMI, GRUNDIG, COLLARO, 
GARRARD, GEC GOODMANS, WE ETC 

PROMPT AND EFFICIENT 
MAIL ORDER SERVICE 


3d. stamp for lists. 


GC. V. NASH, 
MERE, WARMINSTER, WILTS. 


TECHNICAL AUTHORS 


are required by MARCONI'S at the following works:-— 


ST. ALGANS. To work ip the 


Technica! Literature (Teile- 
communications) Section. Rn should have electrica! 
some 


engineert qualifications 

which might be in the design or 
equipment 

CHELMGBFORD. To work on the 
books on vision and sound transmitters 


displays systems, ete. 


The duties are varied and interesting and 
pensionable 


permanent and 
‘om pany 


studio 
and also on Radar subjects, including serial 


the 

a welt eotbilahed 
Apply giving full detalles and quoting reference 

wwe2e700 


to Dept. O.P.8., Marcon! House, 
936-7 Strand, London, W.0.2. 


knowledge, 
electronic 


ENGLISH ELECTRIC COMPANY LIMITED 


The work includes development of nuclear particle detectors, 
application Wi industrial techniques and radiation 


protection in 


oNe HNC 
and in particular 


of electronics 


Please apply to Dept. C.P.S.. Marconi House, 336/7, 


W.C.2, quoting reference 


scale 
bare at £505 
qualifications 


EAR WS te Ny | 


Mg J 


W* "Gueh tthe Gover 


Wireiess Worip 


JUNE, 


Zz. & 


14, South Wharf 
AMBassador 0151/2 


Telephone : 


RETAIL BRANCH: 


Road, London. 


Cables : 
A.R.B. Approved Scocklern 
85, TOTTENHAM COURT ROAD, 


LTD., 
Ww.2 
ZAERO, LONDON 


LONDON, W.!. 


BOONTON MODEL & "STANDARD" 
SIGNAL GENERATOR 


Range: 300-1000 Mc/s. Direct 


Accuracy: 0.5%, 

Outpue Level: O.1uV.-100 mV. continuously 
variable. 

Ine 
s we—30",, - at 400, 1,000 


i e/s. 

Pulse—| to SQusec. width, delay variable from 

0 to SQusec., p.r.r. 60 co 100,000 c/s. 
Output impedance—S0 ohms. 
Pe Modulation Meter. 

as new condition, tested before 
and fully guaranteed <220 0 6 
ing and carriage ooo 


and 


Packi 


APR-4 RECEIVERS 
Frequency Range 38-1, Mc/s.; complete 
fay apes consists of three tuning units cover- 
ves he whole range, and |.F/A.F tion. Five 
t shy 6. wr O., two Video Stages. Audio and 


ae Comet ‘impedance 8,000 and 600 ohms 
an output 1.5 V. into 70 ohms. incermediace 


wency 30 Me/s.; 1.F. Bandwidth 4 Mc/s. and 
Hh rad LF. Gain 90 db.; Audio and Video 
Response 100 c/s. to 2 Me/s.; LF. Sensitivity 
approx. 25 to 30 microvolts. Power supplies 
is v. AC. 
Provision for Automatic Scanning 
PRICE, fully overhauled and guaranteed, com- 
lete with three R.F. Tuning Unies £260 © 6 
itto, complete with mode! R.D. Panoramic 
Adaptor . ° és200 0 0 
Packing and carriage 


PREQUENCY METERS 
8C-22!, Crysta! controtied, 125 kc/s to 20 Mc/s 
TS-17S, Crystal controlled, 80 to 1,000 Mc/s 
LR-1 Substandard Frequency Meter and Crystal 
Calibrator, Range 160 kc/s to 60 Mc/s and 0 to 
$5,500 c/s; Interpolation accuracy approx 
0.01% of betcer 
Crystal Check Points accuracy 0.00! 
Details and prices on application 


Only small quantity avaiable 
LAVOIE MODEL 058M = (TS-127/U) 
ABSORPTION FREQUENCY METER 


Frequency Range 
375 to 725 Mc/s 
Accuracy i 
Mc/s. Microam- 
meter Reson- 
ance 200 micro 
amps F.S.D 
indicator Time 
Switch for select 
ing Spereting 
times up to 15 
min. Power sup- 
plies: dry batter- 


aos 


Vv. 
957, 18S, 354 


PRICE GF 19 6 
(P.P. 1S/-) 


VARIACS 
eguto-transformers, made by General 
1OOR, or equivalent ‘' Powerstac 
perlor ee Co. Rating 2kVA 

Output Voltage 0 to 
. Max. a eaet Aon New and guaran- 
PP. 12/6 cis 0 


Variable 
Brectric. 
made 


teed. 
General Radio Variable Auto-transformers 
model 200CU. Rating 0.66 kVA. Input Voltage 
11S V. Qucput Megas Oro 135 V. Rated 
Current 5 and guaranceed 
PP. 7/6 , awe 


TWIN PEN SWITCHBOARD 
PATTERN RECORDING MILLI- 
AMMETER 


(made by Evershed & 


Oil Dashpot 

hart width: 6in. Chart 
drive: Electric motor 
230 Ac Chart 
per minute 


unused, com- 
plete with two gravity 
type pens, two syphon 
pens with trough, two 
of ink, two 
of dashpot oil 
two charts, fully 
guaranteed <5 0 6 
Packing & carr. Cl. 
This model can also be supplied for | mA Range 
at an extra charge of 2s 00 


EVERSHED 12-PEN TIME RECORDER 


Portable 12-channe! instru- 
ment for simultaneous re- 
cording of 11 events with 
time marks provided by 
12th pen The recording 
is presented in the form of 
‘on-off * pulses Chart 
Speed 2 inches per second 
PRICE, unused, in original 
packing complete with 
accessories and a supply of 
charts <x 0 


EVERSHED TRIPLE PEN RECORDING 
MILLIAMMETER AND MAGSLIP TESTER 
The Recorder consists principally of three 
M.C. 6-0-6 mA. F.S.D. Centre Zero movements, 
supplied through phase sensitive valve rectifiers, 
which will accept magslip signals at 50, 60, 
400 and 1,000 c/s. Adjustable sensitivity and 
damping. Chart drive 230 V. A.C. Chart speed 
| inch per minute. Provision for Teledeltos 
recording. Approx. 10 V. R.M.S. F.S.D. when 
fed through the rectifiers 
PRICE, unused and complete with accessories 
cis 0 0 


Packing and carriage gaoo 


COMMUNICATION RECEIVERS 
Overhauled and ss to Laboratory 
Sta rd 


MARCONI! CR-100, 60 ke/s to 30 Mc/s £42 
MARCONI! CR-100/2 (with noise 
limiter) <4s 
R.C.A. AR-B8D, 535 ke/s to 32 Mc/s €85 
HALLICRAPFTER §-27, 28-143 Mc/s... 460 
R-1359, 130-520 Me/s £90 
R- 1294, 500-3,000 Mc/s 
R-1619, 1,250-5,000 Mc/s .., «70 
AN/APR.-5S, |,250-6,000 Mc/s ai2s 
Further details on application 


INSULATION TESTERS 
SERIES 2 EVERSHED MEGGER, [1,000 V 
20 megohms, brand new and guaranteed 
se 0 0 


PP. 7/6 


THIS MONTH'S SPECIAL OFFER 
Valid for thirty days only. Post free 
RECORD “ aoe “ g00 Vv. INSULA- 
TION TESTERS leather cases €7 10 © 
EVERSHED SERIES 2 MEGGERS, 500 voles 
in leather cases ; 413 0 06 


eee Test ser Tyre cr? 

40 kV. Trip circuit adjustable 
to teen ony je current between | and 
ae A Te ad Supplies 100-150 V. amd 200. 


PRICE empice ad in prac con h 3 8 
i 


MARCONI! YT.F-943_ —.M. DEVIATION 
METER 


Frequency range: 2.5 to 100 Me/s.; Deviation 
range: 5, 25 and 75 &/s Minimum input 
55 mV. input impedance 75 ohms. Power 


supplies 100/180 and 200/250 V. ss 0 0 
Carriage and packing . nies cio080 


POWER UNIT, TYPE 244 

A.C. mains operation 230 V.; output a 
tapped at 180 to 270 V. D.C. at 80 mA. L 

6.3 V. at 4 amps. Grand new aw é 
Packing and carriage 10 0 
Ditto complete with buile- in 6V6 output 
stage, suitable for R-1155 and R-1132 Receivers 
«4 


14 V. DYNAMOTORS. Output 250 v. 
50 mA., for Command Receivers. Suitable for 
running a radio set or a shaver from car 
battery aris 0 
Packing and postage 26 


ANTENNA RELAY UNITS 
For Command Transmitters 
Contain expanded scale 20 mV. F.S.D. meter 
Zin. round flush med., Antenna Relay, Thermo- 
couple and SO pF Antenna Series a 


29% 


Packing and postage 


VALVES 

All tested and ranteed 
VAS4, VROl—all ac t/-; 6HG6, 1/3; 956, 2C26— 
all ac 1/9; 2X2, 2; 6C4, 9006. AC/HL, VRESA, 
all at 2/6; 616, 3/-; 6AGS, 3/6; 6A3, 121SGT, 
ARD 12, all ac 4/-; LAAMIGT, 9001, AWS, SP6i, 
VAS6, all at 4/6; 6)5, 12A6, 12SR7, 2051, EACS!, 
Péi——all at S/-; ’ 
6K7G, 6SS7 6X5G, 128G7—all ac 6/ 
6837, 6SL7GT, 6SN7GT—all at 7/-; 
12C8—all ac 716; 6GAMS, GL7-—ail at 6/6; 2021, 
12/6; 1281, OVO4-7, 158/. 
Please add 2/- in € for packing and postage 
Please write for full price list of valves covering 
few hundred types 


MAINS TRANSFORMERS 

input 100.250 V.; Ourput 6.3 V.. 0.6 A., 6.3 V 
2.5 A., 275-0-275 V., BO mA. PP. 2/- A 
input 210-250 V Ouepue 4V..3A.,63V., 
6.3 V., 3 A., 350-0-350, 75 mA. P.P. 2/- Whe 
Input 210-260 Output 4V., 3A.; 63 V., 6A, 

200 V., 10 mA., 550-0-550 v 
PP. 4/6 4/6 


LOUDSPEAKERS 
All brand new and guaranteed 
Mains Energised »— 
6.5in., 68 ohms Field, 3.5 ohms Sp 
Coil 
6.Sin 
Sp. Coil 
Permanent Magnet >— 
Sin., 3 ohms 
Bin., 3.5 ohms 


75 mA 


1,000 ohms Field, 5 ohms 


transformer 
22/6 


with matching 


PP. 3/- per speaker 


"U" SHAPED MAGNETS, 
Pole Faces fin. xtin.; Gap | 
between centres of poles 2}in 


BUZZERS, Model T Mk. |; 
3 volts dry battery. P.P. 16 


1,500 Gauss, 
in.; Distance 
PP.16 10% 


will operate off 
4/6 


METERS 
We have in stock a comprehensive range of 
attractively priced meters. Mere are a few 


examples :— 
in. Red, FILM.C 


100-0- 1 00):A, 25/- 
500-0-500u.A, Shin, Rd. FLMC, calibraced 


50-0-50 
t mA. Join Red. PILM.C. Calibrated from 0 to 
available (5, 20 and 40 amps. 

, Contain two tuned detector circuits 
P.P. 5/- a 
196 TEST OSCILLATOR. “Range Iso. 
race is variable from 


600-0-400:A. 2hin. Rd. Plug-in Type, 

calibrated scala, with rero marks 

15/30/45 

0.Cc. Ammeters, ‘with fitced shun, rer. 

| w% 
P.P. 1/9 per meter, 

BC-1066 TEST RECEIVERS, Range |50- 
. Amplifier ha, and ret, Se 
Require 135 V. H.T. and 

ai . ° 

235 Mc/s. Contain self-blocking oscillator (9S), 
tuned by a paratial line ot Pulse —— 
1,500 per second. 

Require 135 V. H.T. and 1.5 V 7 PP. $/- 

aes 


All test equipment offered adove is fully serviced before despatch and guaranteed tor six month: trem the date of purchase. 
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Wireless World Classified Advertisements 


Rate 7)- tor © limes or tee and 3/6 for 
ope or part thereof, average lines © words. 


WARNING 


Readers are warned thet Government surplus 
components and valves which may be offered 
for sele through our disployed or classified 
columns cerry no menufecturers’ guarentee: 
Mony of these items will hove been designed 
for specie! purpeses moking them unsuitable 
for crvilien use, or may heve deteriorated as @ 
result of the conditions under which they hove 
been stored. We connot undertoke to deal with 
any complannts regarding any such items pur 
chased 


NEW RECEIVERS & AMPLIFIERS 
M/FM stereo chassis, 6w output. only £20 
Be! Sound Products, Marlborough Tore 
N.19 0182 
RECEIVERS AND AMPLIFI ne 
SURPLUS AND SECONDHAN 


Ras-D with manual, in original ad 
othouse, 


excallent condition; om 
Priery Rd... Wilmslow, C 

cma RF 
in tock.—R. T. & I 


RO Rx's. ete., ane. 
208, 5640, etc., ete 
Ashville Rd, Lon. 
(0053 


Service, Ashville Old Hail, 
dow, E.ll. Ley. 4986 
uprue AND 


Test sauies NT 
sec NOM 
IGNAL generators, oscii Ce output 
meters. valve Lig ge —— meters, 
multi-range meters, ete., in -R, T 
Beryice Ashville oid Wail, Ashville Rd. 
London, B.ll. Ley {oo0se 


NEW COMPONENTS 
SOR sale. new and unused, 
reco, batten lamphoiders 

knobs K75 (50 of each). 
M 2 megohm (25) 

00), capacitors 100uF (25). 
ers RMI (25), also neon lam 
Otlers per lot only to G 
Runnymead Ave., Bristol, 4 


compen, PS R41 AND 


D' AC mains pe for radio, ete., yirtu- 
ally used: £6/6 (cost £12/12).—Write 
to Town Clerk, Civie Offices, Swindon, for 


culars (Bags 
AGSLIPS at pri wily 
M‘ in ieeoleer No. Lm (e "Sei Se Sor. 
S0c’s, unused each 1; 
large stocks of These ‘tnd S ear R 
Crawehay xmore 
Herts. Tel i (008? 
“AVE on repairs using our salvaged TV 
s a age “mers 
" or roppers iders, 
‘N ele arolztics, cola, etc., spares for thou- 
a all makes, ail 
. unobtainable elsewhere 
ce; fs e f- 
UP42, 5/6; EPSO, abet" ie 
JBES: Mullard, aie st an in ear 
¥ picture tested. ot 
ant on = B anv money back guarantes: 


for Re ‘ hatio” Toe. ee age . ‘tith, . Wi, 

Bat. 9658 
NEw Sneauienint sia 

 @ ae June Pane ap n “+e ay z +4 
way mix Kt un = 2. ays 

Rt ee. se 

LASGOW..Recorders bought, sold, ex- 

changed. cameras, etc, Ay 


recorders or vice versa,-Victor 
Argyle 8t., Giascow, C©.2, (0201 


APE ee 
we peigtuniken 


records 
Brenell, 
wt Pearae Brenell, Sree, Brad. 
Dulci-Hartung, A plifiers : 
Quad, ROC.A., 


Audio service departmen’ 
HIRE rohase facilities | Cs 
LAMBDA Record et 

pool Rd 


Liverpool, 
* BX A’ — ene, 


tape 


Sie, cg, Manchest 


UNDOUBTEDLY 
THE BEST 
... Dut cost no more! 


Fertgit 4, 
High Fidelity ies 


Output Transformers 
5-100 Watts 


P4076 

Baxandall 

5 watt Amplifier. 
Price 36/-. 

P4131 

Mullard 

10 watt Amplifier. 
Price 60/-. 


P5203 
| Mullard 
| 20 watt Amplifier. 
Price 95/-. 


TD5874 

* AFN a) 

Stereo Amplifier. 
Price 52/6. 


Transformers specified 

for Brimar 2/8P2 8 wort 

Stereo Amplifier. 
P4i3? 


Output 
Tr 


Price 52/6 


Just 
” released 


UAD It Papers 
Que. tr re ae 
i 7 
in. son 


enw onengaceag, (re tous 
Cs Soe ae 


ard, 


Wretess Worip 
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SOLDERING 


EQUIPMENT 
BY 


0900 Peele meee 


te pt ad 


he 
ELECTRONICS 
oe DUSTRY 


© Robust and Reliable 
Light 
Rapid 

te 3/Bin 


Bit sizes 3 
oe oe 
e@ All voltage ranges 6/7v. 

te 230 /250v 


e Prices from 19/6 
iustrated is the 25w 
Wisin replaceable bit 
model with safety 
shield. 


British and Foreign | 


Patents. Registered 
designs. Suppliers to 
HM. Foreign 
Governments. Agents 


throughout the world. | 


Brocture No. $.5 sent 
free on request. 


Sole proprietors and manuiacturers : 


LIGHT SOLDERING DEVELOPMENTS LTD. 


106 George Street, Croydon, Surrey | 


Phone : CROydon 8589 Grams : Litesold Croydon 


AERIAL BQUIPMENT. 
poles, Yagi, and Microwave arrays 
Dipoles to | . Masts 


CABINETS AND RACKS. 3éin. 
in. high, standard [9in. wide. 


B_yeenas up to 10,000 mid. and 


Poles, Masts 


lin 


governs. Cartridge and E.S. 4 amp. to 
amps. 


@INSULATORS. 8 different patterns. 


Gievpereanass Bin, dia. to 50 wart 
re Systems. 
@ METERS 2in. co Min. die 
types. 
POWER SUPPLIES. Generators, 
Vibrators, inverters, Dynamotors 
from 2 voles 100 amps. co 36,000 v 4 amp 
RECEIVERS. 8 types available from 
ke/s co 600 mc/s, including portable, D.F 
Table Rack and Pedestal 
@ TEST GEAR, American, over 100 differ- 
ent types, Meters, Calibrators, Signa! Gen- 
erators, etc. 
TELEPHONE AND TELEGRAPH 
QUIPMENT. Single. and multi-channel 
, fiiters, switchboards, power sup- 
plies, poriorators, printers 
TRANSFORMERS Audic and Power, 
wees Se from 2 voits to 16,000 volts and 
up to kVA 


120 differen: 


@TRANSMITTERS. © differen: types 
from UF-i Handle Talkie tc G-50, 2,500 warts 


FULL USTS OF OVER 1,000 DIFFERENT 
ITEMS AVAILABLE 
All pecking and shipping fecilities 
P. HARRIS 


ORGANFORD, DORSET 
Telephone: LYCHETT MINSTER 212 


WANTED Remanes. ers. 
RGEN ~ pA 
disabied 


Wieat 


, S peeeeee 


? ‘stating make, 


type. price. Gri 
219, Gramhall Lane, Stock 


port. {8521 


PROMPT cash offer for your surplus erend | 
s 
i | 


nee ee. ve com en ts. 
ts, RES. 155. Swan 


Anroieo 
| Bradford 1. 0190 
wes ANTED all types of communications te 
le, enivers and test equipment.—Deta! 
I. Service, Ashville Old Hall, 
! : be = 3. B.ll. Ley. 4% 


ROENTLY require any quantity 
| Namotors or equivalent, input 
| output 285 volts at ps; 

condition, quantity and price 


| WATE D. BC61IO Hallicrafters. 
transmitters, BCS12 


recei vera, 
best cash meters and 
+) 


re parts for all above 
| best cas —,; -P.C. Radio, Beavor Lane. 
Hammersmith, W.6 (007 


79 


tails 
Rabetile 
{0163 
D.102 


5 volts, 
reply stating 
x 2636, 


UU teertuy wanted, manuals or instruction 
on American or British | 


/ books, data. 
| Army. Navy or x0 and electrical 
| equipment.—Harris, 93, Wardour wi 

2504. (8235 


Gerrard 
2070 switches. 
large or small quantities, good prices 
} paid: write or ‘phone stating amount availa 
Milter, 2. Littleview Rd.. 
| Rocks Weymouth, Tel. 1552 


ete 


| WANTED. Admiraity pattern 


ANTED, good quality communication RYS 
tape recorders, test ulpment, 
} radios wane players, amplifiers, 


valves, com- 
} ponents years.- 


Call, send or 

Court, Leicester Sq., {7898 
ROMPT cash for the purchase 

stocks of televisions. ta: 

amplifiers and domes’ 

af every comms tion ; 

| able.—Spe: 14, Watlin 
ag Peiackfriars 191 

td 


Bank. 
| REP 

iN AINS transiormers rewound, new trans- 
] formers to =e specification 

| MOTOR rewinds a compiete overhauls; first- 
claw workmenenip: fully  —? — 

FM. ELECTR 

Warser 
4899 


RANSFORMERS to any specification 
| Singies, rewinds, small or large batches; 
quick and efficient service. competitive prices, 
| estimates by return of post, 
MESSRS. Newman_& Son, 1, Grove Crescent, 
Woodford, 8.16 {0330 


BE undertake the manufacture of trans 
formers singly or in quantities to any 
| peeemenen: all work guaranteed for 
months 
| LADBROKE Rewind Service, Ltd 
j nasyew Rd.. London. N.W.10." Tel. 


ENEW to stock your faulty speakers of al! 
sizes, pressure units, microphones. colls. 

| felds and cone assemblies in cartons.—D 
Boulton, 134. Thornton Rd., Brediord, J 
Telephone 22838 o171 


Sapqronscsns —Suppliers BBC. 
LT and leading radio manufacturers 


x sur; 
recorde 
aectrigat 

funds 


Bankers wis 


AIRS AND SERVICE 


South 


» 8200 
Ladbroke 
(02. 


2 


} single e long runs, prompt delivery, home and | 


| 
3 Ltd., Shir! 
wads HEE | 


export, rewi 
FORREST 
Solihull, Warwicks 


Tei. Shi 


MISCELLANEOUS 
RAvre. Television Books. television servicing 
fo 6(servicing 4/- t free.—J 
Palmer (W), 52. Neasden Lane, N.W 10 T foal 
chassis. 


ETALWORK, all types eabinets, 

racks. etc.. own specification. 
capacity available a. ‘mal milling and cap- 
stan work up to lin be 
sag ALIA 

. Loughboroug 


PAINTS. CELLULOSE, ETC. 
NL, recognised for m 


pomp AND PROPERTY WANTED 
ompany required; radio and elec- 

trical or electronics trade ot retail: in 

geees of £10,000.-Write to ae 


CAPACITY ,AVARAGLS 

LECTRONIC oo: winding and 
machining. nea I > 5 appraved — Be} ow 

Products ard. London. 

Tel Are “a 1014s 


SSEMBLY and wiring capacity savallabie, 
i electronic uipment for the radio, tele- 
| vision or alreraft industries. Pete. 


sheet meta) = ee" Telecom- 
munications, oF inka & ba. ‘crewkerne 
Somerset. R617 


+ usadie radios, war 


S515 | 
key, any make considered — | 


Lanehouse | 
67 i 


domestic | 
es*b. 18 | 

phone eee dsss, wn $3 pam, S8a, Newport 

us | 


tia! | 
, Shudehill Man- 
0216 | 


otters Bigg. 
Gate, Nottinghens “Est 917 j 


12 | 


— WORKS. Lad., Chapmes ! 


HANDSETS, G.P.O. type, new, 10/6. CR100 
Noise limiter assemblies, with valve, 3/6; 
CR100 Power Trans., 30/-. BC434A 434A Control 
boxes, 7/6. WEATE 


200 watts, 
Spin. round } 
1 mA., 66/-; 2 mA. 
600 wA., 27/8; 1 mA., ‘ 
100 mA., 200 mA., 300 mA., each, & 
20 v. AC., ; tin. 40 v. 8/6; 
2pin., 16/-. Crossover needle ty 
8/6. Zin. square, 150 A 0-150 
5 mA., 7/6. VOLTMETERS 4)in., switch 
type, 250 v., M1. 500~, 10/-. COMMAND 
RECEIVERS, brand new, 6 valves, med. wave 
(0.52-1.5 Me/sj, 97/6; used 82/6 (post 4 
Conversion data and cire. to CAR RADIO, 
VIBRATORS, Mallory G634C 12 v. 4-pin, 7/6, 
R11668, new condition, tested, with handbook, 
£7/10/- (Rail 10/-). S8GREZZ Modulation or 
Driver Trans, either 7/6. CONVERTERS 
ROTARY), % v. DC. © Wv AC. 4A, 
40/- (call 7/6). MORSE TRAINER SET with 
buzzer and key wired for 44 v. battery, 8/6. 
DRIVES: slow-motion Admiralty 200 : ! ratio, 
scaled 0-100, 6/6. R1165 6.M. “ N “ type, new, 
10/6. VIBRAPAK, 6 v. D.C. to 250 v. 60 mA., 
smoothed, cased, 22/6. 12 v. to 230 v. 
100 mA. 174 (pp. 7/6). DYNAMOTORS 
(post 3/6); 12 v. to 250 v. 60 mA. and 63 v 
25 A., 11/8; 6v. to 250 v. © mA., 11/48. 
Type 2A. Input 12 v. Outputs 300 v. 240 mA. 
150 v. 10 mA. 6 v. 5 A. Giltered, cased, 
F.M. Discriminator Transformer, with 
185, oew, 12/6. TRANSFORMERS, 
vibrator, input 11 v. output 266 v. (10 set 7 
8/6. Morse Key, , with plug, 


LIST AND ENQUIRIES: S.A.E. please. 
xtra. 


Terms, C.W.O. lage @ Immediate 
despatch 


Callers ond Post W. A. BENSON (WW) 
136, Rathbone Read, Liverpool, 15. SEF 6853 
Collers SUPERADIO (Whitechapel) LTD. 
116 Whitechapel Liverpool, 2. ROY 1130 


BRITAIN LEADS THE WORLD IN RADAR 


in their own small way 
A.A. BENDERS have helped. 


IF you would learn how they can help you 
@ IF, having one already, you woul 

how greatly its uselulness can be Lo ag 
by the addinon of further accesso 

for e FREE copy of our 6 page FOLDER 


A POSTCARD MAY PUT POUNDS IN YOUR 
POCKET. 


This UNIQUE BENDER 


" 


Quickly and Accuretely farms 
— Channe’s, Sections, Sexes, dase 
Something quite NEW! 
Type RO-20 


For private research workers and small units. 
This is similar im general design and hnish 


For 6 pave Folder write to:— 


A. A. TOOLS 


197a Whiteaere Rd. Ashton-v-Lyne 
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ENCLOSURES, EQUIPMENT 
& CABINETS by STAMFORD 


SATISFACTION GUARANTERD OR WONEY 
REFUNDED. Delivery Bnagiand and Wales 194 
Seotiand and Northern Ireland 28/-. 


CASH PRICE msi 15) 
~ 38:6 depot 

monthly ~ nnndh gg a 
/e. 


Fhush Base if preferred 
S4in. bigh léjin. back 
panes 


Athan 300 
Avielle 

Tretax 
Triaxiom 12/90 
Golden 10 FS 


Variatope III 
Mereo 20 
Rogers Junior 
Cadet Amplifier 
Datei @tereo 8 
Daicl OP 44 
MOTORS 


Garrard 301 
4HF Monaural . 
TA Mark tl 


$818 
Anmnstrong PB408 
Armstrong Bteren 


«fs 33 &- 


DEMONSTRATIONS AT OUR 
WEYMOUTH TERRACE SHOWROOMS 


open 
GPCL Sf. Qin. wide Motor boards 17 fn. wide, 14ia, Contro! 


Write tor our diustrated estalogue or visit our High Fidelity 
Showrooms at 


94/86/08 W Terrace, Road 
LONDON, a $003 
Directions No 6 Bus from Street Station lo the 
Odeon. Hackney Read. Walk two tarnings, 


A. L. STAMFORD LTD. (Dept. M. 4) 


ented. 


High 
SITUATIONS VACANT 
television. 


wire a senior maintenance engineer 
at their ig . 
| SUPERVISORY on maintenance of 


i eq t, camera and tele- 
| SPPcy ving full 
| FELT. Gomes, fall See 

Peakeanan itutics, Car 


z. R| t Eineineer, Tw, 
Lad., a. 
OVERNMENT OF rok cmc 


ASSISTANT Controller of Telecommunications, 
Department of Telecommunications. 

TO manage staff and be responsible for main- 
tenance, installation and operation of tele- 
communications a l 

a 


microwave 
= fpaent > # major Tpooetving and trans- 
Sn pintment for 3 years; salary 
sg the range £1,290-£2.538 according to ex- 
eee. temporary variable allowance £210- 
S aalion’ WO .- ™ payenie on satisfactory 
onan ple ree passages, quarters, 
if av ie, at low Kh, og gt aur leave, 

didates, not over 45 years of must 
rate or Graduate members of | the ae 

tion of Electrical Engineers. or 

University Degree or Diploma giving camp. 
m from the Institution’s examination and 
at least 2 poets’ practical experience in 


telecommunications. 
Di “of Recruitment. Colonial 


WRITE ee. 


eases, Salad eb US 


concerned wh the Naevelonment. 
inalptenance of 
must be Gerounty familiar 
evision broadcast niques, and 
y be of H.N.C. or 
appointments carry 
once Tie 


feation should be 
Personne} Associated ae 
Si ai Kingsway 
2. quoting DM. 


aaene ie WATTS, Ltd.. 
ment Makers, are extending 


ment ie 
aaa wing Electronic Wiring Lay- 
APPLICATIONS are also invited from 
he ae abie to work an. electronic wirtns 
ension, ‘and sich 
FIVE waa week ty pension 
per Apply. Pesan Officer, 125, 
Sraberwell s Ra., (8527 
— EVISION bench and felt engineers re- 
at ali times for vacancies 
parte of tthe British Is 
vith highest — 
applicants, 5% day 


A335. Television require an 
Manchester Stu 


Ci 
phage camera control operating and main- 
b > Seseney 


of 


to 
. Television. Lid.. Manchester, 


nd 
uired for 


A SSISTANT engineer r 

Sreens communica ions and industr 
heati ~ Ay. <:- pment; age under 30; Gr 

“4 ‘or Higher National preferred. Sateek tee ze 

sonnel Assistant, Redifon. Lid.. Gatw 

Crawley Sussex. quoting reference os 


ENIOR draughtsmen for electronic 
Sg electro-mechanica! work to a 
ments; itions 
“ditions: all amenities: 
| 


J rtrpe conmiruction Technician ee 


nee 
Medical 
Great F 
ham 5455 


arane hee Writer Bn mt ny ci 
cae 


Wrmretess Worip 
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ENJOY 
DUODE SOUND 


DBuede Sound satisfies your ears, 
yee long lasting pleasure in 
and truth. 


INSIST ON HEARING A NEW DUODE. 


DUODE LTD. 


24 Dingwall Road, Croydon, 
Surrey. 


NYLON °- P.T.F.E. 


ROD. BAR, SHEET, TUBE, STRIP, WIRE 
teo Small. List 9 on Application 
* COPPER - BRONZE 
ALUMINIUM: LIGHT ALLOYS 
. ROLLET & Go. Lid. 
6 Chesham Place, S.W.1. SLOane 3463 
ALSO AT LIVERPOOL, 
MANCHESTER, 


LEED6. 


you can build a quality 


TAPE RECORDER 


with the 


‘ASPDEN' 


Tape Recorder Kits 


24 watt, neon indicator, without valves, «5/18. 
POWER PACK KIT for hon, tess valve, 
ayes. Carr. 


Mr. uh Wentes of testand. wetarns 
“ The is very good 


performance of the recorder 
and | recommend it to al! those whe wish to gee 
ist cless @t approx. helf cost." 


ata tS TAPE POSITION 
INDICATOR Clock Type £2/5/0. 


Send ethan for tell particulars to— 
W. & ASPDEN 

Semaley Works, Clevedon Road, 
Blackpoo!, Lancs. 


tronic devices, 
| THIS interesting post 
ment acy in Ha old-established -= faye -making com- | 


SITUATIONS VACANT 


nsion a, Write "a: full 
experience and salary 


ao some perience 
cqupment “or Sag Mand £700, Gin accordine to. expe ‘Lae snt 
Uedieat School, Pusans Ra” Secretary Ponareduate 


Awa: Experienced servicemen in field 
and 1 ae a work S pee by a. —. 
vision mainte 


Ses. 8i > oun a preferred. 
Hetieat oppor a e experience. Salary 


et 00~21-200 fr ang with, uate rr’ 
vancement possibilities. Apply Box 3312 [8509 


P¥'faduate reguited by small’ Medical ‘Res 
gradua 

Establishment end 

ry in 
p.a. according 

tions and experiences. pi pphieations 

to Officer, Anmsthetics Labora- 

tory, Radcliffe Infirmary, Oxford. (8486 
LABORATORY, Z._Onivecnity of 


construction 


essen- 
generous pension eopaitions wife givi vrpaliaars, 

te — u 
oo ay ey [8501 


Ppansron & Co. Lid., aimee elec- 

ers, require an 

electro-mechanical daskener to AL charge of 

the design of small com for the elec- 

tronic Lage nd oulline oo 7“ i e, 
qualifica — 3% and outline ex ence ry 
o Personnel ¢ Painton 


& te, Lid, 
& Rasa Northampton. (8485 


Acoustics engineer required by manufac- 
turera of miniature electronic transistorised 


RA Technicians required by Inter 


SELENIUM RECTIFIERS 


40 ma. to 10 amp., 6 v. to 100 v. 
Bridge, H. Wave or P.P. 


WITH OR WITHOUT aor. 


v. l a, 13/6, 2 a, 
15/6. Bev. 34., au, 50 v. 1 a., 24/-, 
50 v. 2. 42)-, 1 30 vy. 300 ma. h. 
wave, 38/-, 250 v. 300 ma. do., 65/-, 
110 v. la. -» 48/-, 130 v. 80 ma. 
bdge., 21/-. Postage 9d. extra each. 


CHARGER KITS 


MRE Hes 


G) 
eo? 


Se 


same, as cig ‘12/6, p.. p. os 

but 2 amp., 43/-, case 1 is, P.p. 3/-. 
Economy 12 v. 3 amp. kit, no am- 
meter needed, 34/6, p.p. 2/6, all with 
12 months’ guarantec. 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
Telephone LAB 4457 


ammeter, 
high-grade 


ish, 


‘ 


Aeradio Ltd. for overseas service. Perma- 
nent and pensionable posts. Normally tax-free, 
inclusive Giery in local currency varying with 
—_—— tio 


ferentials. 


to whom 
Officer, 


passages 

. xe res ee ee 1 
Bg sent wri ‘ersonne 
Park opt wi [0262 


all grades are invited 
varied tions 


yoy - 
tation none we 


1-f: fered to electrical 
for oes ment. pa 
intenance of and elec 


in an expanding depart- 


candidates under 
age who. Nave. experience of fault- 
ronic circuits. 18524 


a tae ~Box 3424. 


RAUGHTSMEN.—E. K. Cole, Ltd., South- 


end-on-Sea, have vacancies for draughts- | 


in their development and ¢ 


an eering 


for radio. TV 


Ericsson Telephon: 
tingham. quoting reference LK/5S 


JEFFERY TRANSFORMER Co. 
(Winders to the late GALPINS) 
Leaflets sent on request 
199 Edward Street, New Cross 
LONDON, S.E.14 
TiDeway 4458 


for men with experience in 
uction dra | 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 


SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Mlustrated brechure and other information 
will gladly be sent on request. 
DEPT. “ W.w." 


Oddie, Bradbury & Cull Ltd. Southampton 


Tel. $5883 Cables : Fasteners, Southampton 
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ACANCY trator (Technical) 
TELEPHONES Ftype | ochre. estate | S18, REGTIER SUPPLY UNIT 
know of Radar 


TKS. 
Engineer, with experi 
of the Tube rong ie 


FACTORIES, 

FARMS, CIVIL ENGINEERING 
PROJECTS, OUTSIDE BROAD- 
CAST UNITS AND OFFICES. aa. of ; 
perfect sets in individual carryin age oupeenenee cations. quot- 
cases, complete with long "ute ing reference LE/ tonite Personnel Ms : 
batteries, bells, ringer and ham. ae, Se, Se Notting: 
100ft. telephone ‘cable. 


£7. 10. 0 per pair Carr. (G.B.) 9/6 


Tele ta BOLO eae aber’, bat com with 
Am each. Carr. 18%. _ 


&4 to £ 
DON Mk. V TELEPHONES qualified tors £507/10 these 
phone cable a with 100fc. rt rovincial gutless Gade ey in RECTIFIER 


(G. 
3 STRANDED TeLerHone Cabie, rvlce.—A Specification: A.C. 100/260 volts 45/65 cycles 
NEW. Mile drum, 85/-. Carr. 17/6. -E.4m., Co: DG OUTPUT—VARIABLE OF 70 80 AMPS. AND 
DEPENDENT. Teleison hy cares oe boy 
AERIAL Pe AY SCHOOLS. T SUPPLY UNITS: 
act ap techminal’ cantatas : ion ATTERY CHARGERS FOR MULTIPLES 
periods. and maintaii . Batteries. FUSED AND SWITCHED 
minim visi Sound || ALL CIRCUITS, OUTPUT METERED FOR 
electronic 1 AMPS. In grey metal cabinet 16 x 24 x 32in. 
by 


units are 


more than 50%, under-rated 
IMPROVED TYPE 50 MK. I! in radio of el {Pt Sn” || mamedecturers at 10 ampe for TROPICAL USE, bet 
them for AMPS IN TRMPERA TEs 


six o 
th permane: % CLIMATES.) 
ie = A NOMINAL £22-10-0 
Tubular Steel Sections of 6ft. 
length, top-section 

Pickets, Guys and 


case 124 Gns. Carr. 17/6. Or 2 sets for 
Carr. extra. 6ritish Manufocture only. iT) A 1 ee 8 i Se 
ARMY TYPE 32ft. MASTS similar to Pive-day week. Promot 
above but 10 lin. sqrensestions, suitable Factlit 8 od 
for permanent lightweight Ht . 
Kit in canvas bag, €5/10/-. Carriage 12/6. re N.S ew Whe cot 
TER EQUIPMENT ACANCIES will shortly arise in the Valve 
TELEPRINTER E vie iy a ~y be Valve 


OREED (BRITISH) Teeeemeers 78. ot 
Reperforators Type 7 gualined and experienced pli ists 0 


MICRO SWITCHES 


BURGESS 
BRAND NEW 
MINISTRY RELEASE 


auantity) £25 " 


TRUVOX™ LOUD HAILERS 
— BRAND NEW 


UNUSED. complete with 
\raostormer & condenser. 


impedance 74Q salary: candide: 
Handling cap. 8 wat:s — £ age. of 
ideal for outdoor 2. hetens and have 
use off cars, boats, ( 


etc. 
Price 18/6 P.& P. 3/6 
42/- per pair post 


free. 


SPECIAL QUOTATIONS ON 
QUANTITY & EXPORT ENQUIRIES 
HATTER & DAVIS ea ELAYS) LTD. 

2 IRONGATE W 

PRAE "LONDON, w2 

pAb 2231 /2)3, 
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BRITISH NATIONAL 
RADIO SCHOOL 


PRINCIPAL: Mr. J. SYKES, M.1.E.€., 
M.Brit.L. RE. 


Britain’s only Privately Owned 
and Conducted Radio Corres- 


(Est. 1940) 


Not the BIGGEST— 
simply the BEST 
for 
City & Guilds, Brit.1.R.E. 
and P.M.G. (Part 1) 


Also Morse Code on Records 
B.N.RS., 66 ADDISCOMBE RD., 
CROYDON 


Phone ADO scarmde 334/ 


WEBB S RADIO 


invite you to hear 
the realism of 
STEREOPHONIC 
SOUND 


i by LEAK and ROGERS, 
Stereo pi by TANNOY, ELAC, 
OECCA and RONETTE are in stock at 


WEBB'S RADIO 
14 SOHO ST., LONDON, W.I. 
Te!: GERrard 2089/7308 


: throughout ; 
strictly confidential — “pox 


| menting with and 


‘WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving coil— 
moving iron—electrostatic—thermo. 
couple—also mulorange mecers— 
meggers—pyrometers and laboratory 
test instruments, ete 


Ali to B.S.8? 


instruments tested ond stenderdised on our 
premises, end replecements supplied from our 
stock. 


REPAIRS 


Delivered 7-!4 days 
Our skilled craftsmen carry out re- 
peirs or comvert anv types and makes 
of sngle and mulurrange meters 


Where desired reperrs ore accepted on conmtroct 
YHE V.Z. ELECTRIGAL SERVICE 


9, NEWPORT PLACE, LONDON, W.C.2. 
Telephone: GERrerd 486). (Retail! 2613) 


METERS | 


SITUATIONS VACANT 


research work on 
servo-mechan- 


tes are provided and there is & group pension 
quoting reference No. 


should be addressed to | 


Ww. 
. Ree & Co, Lid., Wood 


(8887 | 


exp 
Room "Sr “naeipht Strand 


Employment Exchange quoting ’ 
vanes Bediona 231. Closing a i 
i 


Promotion prospects Pive-da: 
enerally.—Write Ciet) Service Commussion. 17, 
orth Audiey S: 

| form, quoting 840-5 

| = hoeonall WANTED 
MERICAN citizen. 351. desires to work 
live In Eng and Co'lege graduate (busi 

Technica! Se ereduate (electrical) 


years experience in electronics industry in pur- 
feid and wenn cal | 


chasing. es. 
writing 


SITION with manufacturer as sales man- 
ager oF Gstistant sales manager 
vast experience im al) aspects < 
administration. sales promotion. etc_; 
character 


service, 


ioe 
3032 
TECHNICAL TRAINING 


EARN radio and electronic. the new prac- | 


? 
latest system of experi- 
uilding radio apparatus- 
“ree Brochure from: Dept 
Tuctor Market Place 
{8492 


teal way! Ve 


denee oernt Ti, Kingsway (Dept 
London. 


Cus & GUILDS (electrical. etc.) on “ 
Pass—No Pee “ terms, ever 95% 
~—Por details of modern courses im all branches 
of electrical engineering. applied electronics. 
. senc fer our 145-page Hand 

free —BiET (Dept. 


peste 


post 
oo wrisnts Lane. London, WS. | 


TurrTion 
courses for PMO 
Tiroepmvawetions and 
| Maintenance — Information 
| College of w_-. — 7 


the world as s radio o 

Nary 

scholarships, etc_, 
Students. stamp 
College. Calwyn Bay 


LL examinations eas 


available 


tus: Internatio: 
. Kingsway (Dept 442A), 


ver 
. et —- tor 
fn r ence 
Tl. Kingsway (Dept. $43). London. wow 
“HH 2 and Why” of radio and electronics 
made easy Oy & new. a c 


| thom way. posta) instruct.on ts 
of experiments and a building ear 


Ratiostiuctor 46. Market Place, men 
(6491 | 


COPPER WIRE 


ENAMELLED, TINNED,  LITZ. 
COTTON AND SILK COVERED 


RESISTANCE WIRES 
EUREKA - CGONSTANTAN 


MOST GAUGES AVANABLE 


TUFPNOL ROD, TYPE 
FORMERS AND Re ALL DIAMETERS. 
Larest Radio Publications. 

SEND STAMP FOR LIST. TRADE SUPPLIED. 


G.E.C., B.T.H. & WESTINGHOUSE 
GERMANIUM CRYSTAL 
DIODES 
He each. Postage 34. 

three Crystal Set Cirewits 


to make chis attractive offer. 
POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


for application 
{8520 | 


RENFREW ELECTRONICS 
Anderson Drive, Reafrew 


REGUNNED C.R. TUBES 
Your guarentee to cheaper viewing 


Por the (ret time svafladve fram us 
17%. Mollerd Tube with oew Mullard 
se 5 
l@m Moilard Tate wth sew Muitard Gun-mvunt 
eso 
loyeers 


Cash wtth order 7% allused oe oid tebe returned in 
carte supptied = Lreaier s imqutries invited. 


successes. | 


trom 
(O11 | 

Meer | 
short training | 


Penpools | 


fOOSS | 
EARN-AS- YOU-BUILD course tn baste radio, | 


REPANCO 
SEVEN TRANSISTOR 


CAR RADIO 


COMPLETE COVERAGE LONG & 
MEDIUM WAVE SANDS. 


e 

@ 2 WATT ouTPuT 

@ SEPARATE &.F. STAGE. 

@ AG.C AND AUXILIARY AGC. 
CIRCUITS. 


EASY WIRING PLANS AND 
STEP BY STEP INSTRUCTIONS 2/6 
Mall Orter and Trade Wioiesaie Enquiries and 
ane ont. LD. 
33 Moed Part Pes-2es Bi. 
ey cot 
Tei: Tei. sone 
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ELECTRONIC COMPONENTS OiS- 
TRIBUTORS FOR OVER 25 YEARS 


BLANK CHASSIS 


Prectom made im car own works from commerce! 
i Aluminium of 16 aw. (1/1) 
work «and 
f t—1 rowkets 
Same Gay cervice for ANY SIZ, w acnrest 1/1¢tn. 
and ap to TT. of straightforward two, three of four- 
Séed chasse Specials deall ORA 
SOLDERED CORNERS 


wa. oe of frm Ganges (inside a cutade) QM. extra for 
PRICE GUIDE (norenal chassis ext) 


Se i0ntt 


bi 


Used by kading Bboratories 6 types @ eteck 


The highty successful 
COOPER-SMITH HI-FI 
AMPLIFIERS (seep. 8, Dec. issue) 
MODEL BP.1. 

A betrer |O-watt at lower cost. 
Main Amplifier Kic 12 Built €14.17.0 
Control Unit Kic 8.3.0. Bulle €11.3.0 
THE ‘PRODIGY’ 

For the emailer room or bank balance. 

Kit €13.7.6 complece Built 16 gns. 


Full ste constructional deteds, 
with price fiets. etc. for either amplifier 


TUITION 
A41.o.1.RB. City 
ete.. 
Pee" 


us| 


exams and 


res . ou 
2. 


Instrumentation up to 
teve: by home study Individual 
enrolment or imdustrial group scheme enrol- | 
ments accepted | and us 
sent on request W (Dem. SE.11). BMI. 
tutes Schoo’ of Elect 
London, W.8. 
NOORPORATIED Practica: Radio 


—*3. Knig! 


BOOK “ raver Ons. are 
106 ooe*.. _— AM i943 onwards: 

cheap. Inton Rd... yew. 
ens ELESS WORLD.” Dec. 1942-May 1957. / 
for sale.—Ofers to Wright. 98 Avie- 
. Beckenham. Kent. i 


Meters 2” and 6” supplied from stock. 
Sealed to requirements. 
E.LR. INSTRUMENTS LTD. 
329 Kilburn Lane, London, W.? 


Tet: LADoroxe 4168 


LOUDSPEAKER 
ENCLOSURES 
e AVIES FOR 
GOODMANS WESTREX WHARFEDALE! 
JENSEN GEC WS BT.H BBC) 
AMPLIFER CONSOLE CABINETS 
COUDSPEAKERS' "LP RECORDS 
YOU CAN SEE YOUR CABINET BEING MADE IN 
OUR WORKSHOPS 


Demonstration: Without Open ceili 5.30 

Appointment Saturdays 
A. DAVIES & CO. (Cabinet Makers) 
3 


PLACE (off Parkhill 
LONDON, A.W. 


TRANSISTOR 
AUDIO AMPLIFIERS 


Class B push-pull using 
GETi14 transistors, op- 


my | from a 6V A 
Class B single-ended 

pull (Transformeriess) 
using GET114 transistors, 


250 mW 


Class B 1 using 
GET114 a. op- 
era’ from a 6V . 


Class 8 single-ended push 
pull (transformeriless) 
using GET114 transistors, 
operatingfroma9V supply. 


Class B using 
Grid transistors, op 
pen | from a 6V ‘ 
Class B single-ended 

pull (transformerless) 
using GET114 


operating from a 12 


3 We 


SNDON. merle 
Few minutes walk Belsize Park 


174 Wiuesss Wortp Tune, 1959 


1 Skymasts) 


BEADON GARAGE BEACON AaOCAOD LONDON Wwé Telephone AiVerside 1124 ead 7ere 


INDEX TO ADVERTISERS 


Ferran, Lad carte Oryetal Oo. Lid 
Preser & Hansen, Lid ' 
Pringevision. Lad 
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, ectrica! Mart. The 
* T.¥ Cynee menia (Acton), Led 
( earance 
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Exchange Ov he 
Experimenta! Products Or 
1% tn@ustry Council 
ye + Ty Lad iia Resistor. Lid 
Instruments " Supply Ca. (Leeds 
: ' ’ ™, Lad 


Orifiths Hansen ( Recerdings 


tall Biectric, Lad 
Rarmeweorth, Townley & Or aa Lta 
Harris Electronica ‘Landon : ’ Reliance Manufacturing ( 
Harr. P ; Renfrew Electronies 
Hatter & Dara, Lid ') | Repraducers & Amplifiers 
Henry's (Radic). Lad n. i Rola-Celestion, Lad 
fives, Lid é Rollet, B.. & Co., Lad 

* Radio Services. Lid 

A. B. (Capacitators) 
mien. Lad 


- 


KR. Tube Co 
» Surplus snore, 
fe & Gone. Lid ‘ t 2 . pesgcormers As 
mpertal Chemica! Industries, Lid — ‘Lad a 
: . t ‘ int tema!) Plastics Exbibitios : ICON UCtore a 
Gommenicarions Cor pore! me. ‘terme eee . tet Trading Co . 
lost S —_ — “ mt h mal Os & 
» ackson Bros. (Lenden), Lid . Tauen-bean, tad 
jaa Motor & Electronic ( 


th : Kiectrical Inviryment ( 
jeffery Transformer Oo in t mre Rm. Lad 


m Sound Gerviee, Lad 
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; 
; 
; 
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i 
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; 
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iawsay Ne my laa 
Leak Lid 
severe Rich Equipment. Lid 
Lewks Me Oo : ian | Stamfard L 
Light Bpidering Dy one coments, Lid | Standard Telephones & Cables. Lid. 29, 35 


— 


Lid | Steatite & Porcelain Products. Lid 
wkera}, Lia 5 | oeern Radio. Lad 153, 134. 
cases , | Stewart Transformers. Lad 

i Stores 7 Sueden. A. R.. & Co. (Rngineers), Led 


Mareont Imsirements. Lid $0 anes Pre 
Marconi"s Wireless Telegraph Oo. Lad hayior dhocartent tis 
rriott, P. A., & Oo o | Dect ; 

Marrt aa " , echntoal Trading 

Martin, J n ' Telefustan (Em ie 

Mayra Bectronica 4s. ia 7 Telegraph Cor tad Cover 

Midiond Instrument Oo | Feiceraph, Constructor Mi vcaree 
Os ta 

Miera, g- & Co.. Lad 86 | Tetemechantes 

Milla. t Tete- Radio 

Mille @ Rocklers (Production), | ft | Teletren Os 
t r) 


— 


eters 2.538 
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Minnesete Mining & Mie. Cx Ltd 


= Oo 
Betis lid 
wen ~ ‘ 
ioe 4 
or Ge... Lhd 
5. 15 ». 22. a 75 


| Muitimuae Cover 
Multitone Irnecarie Ge. Lid 16 | Universal Bock Oo 
| Led. ’ Universal Electronics 
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SBE 


Valradio. Lad 
7. is Vaewe!! Engineering 
i rviees | Vemner Froctropics te 
“eae, | Vitality Bulbs, Lid 
| Vitaves. Led 
Oddie, Bradbury & Cull. Lid | Vertexion. Lad 
Developmenta ; i | V8. Biectrieal Service 
i PAR. bee 
parter A 


Ly 
| Part ranstormers, Lid 167 | Waelmore Electronics. Lid 
Tye_ BS E | Sesere ora 


. Gureet), Lad 


3 ve ) ié Went fnspiat 
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Lea 
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CONDENSER SPECIALISTS 
SINCE 1906 


rhe saving of space resulting from the use of these Upright 
Mounting Electrolytic Condensers is one of the chief reasons 


for their popularity, 


Type $26 is of particular interest to designers of rectifier 
units as a small and efficient substitute for large high voltage 
paper condensers, and will be suitable for the majority of 


CIFCUNS 


These condensers have high gain etched foil electrodes 
and are of “All-Aluminium” internal construction. 


Mounting boss: 4° dia. for 1” can, 2° dia. for 14” can. The 
maximum working temperature of all types is 60°C. Capacity 


tolerance 20°, to 50°... 


Dimas. in Inches T.c.c 
Type No 


Surge Ripple 
Volu MA 


Leth Diam 


700 4 526 


700 44 526 


700 4 526 


’ 


EFLECTOGRAPH Model 500 

Monophonic track re 
corder and the Reflectograph Sterea 
corder Model 570 are both fitted 
with the exclusive Reflectograph 
variable speed deck, 8-34 i.p.s 
neon-lit stroboscope showing pre 
cise speeds of 7) 


two 


with 


and 3? Lp 


Features include three . Garrard 
motors, push button and lever con 
trols including “pause” 
ing” facilities fast 


and rewind with sound if required 


and “inch 


xtra forward 
Provision for 8)" reels, Clock-type 
tape position indicator, Bib 
splicer, 

Both transportable cases are finished 
in pigskin and luxan hide colours 


tape 


Mode! 500 incorporates 2 matched 
loudspeakers. The lid of Mode! $70 


MODEL 500 


Price V4 gs, 


MODEL, S00 
Weight 50 ite 


MODEL #70 
Weight 65 ths. 


BOTH MODELS: Frequency Reaponve 
+3 dB, 45-12,000 c/s, Overall Response 


Dimensions : 21 


Dimensions; 29 


MILL TIME SK ' 


Lh clogue 


FOR THE TECHNICAI 


long 14) 


hong 14) 


Wireless World 


is divided into two sections each 


containing a Goodmans 


monitor 
loudspeaker 

The separate record and playback 
heads and their associated ampli 
fers with a Tape/Input switch pro 
vide 


instant whilst 


COMPANION, 
recording, between the input signal 
and the signal recorded on the tape 
Model S00 


amplifiers and Mode! 570 4 ampli 


Thus incorporates 


fiers. By connecting a gramophone 


pick-up they may be used for 


reproducing records either mono 
phonic or stereo respectively, Over 
all response is strictly to C.C.LR 


specification 


Iwo input, two output sockets and 


a peak level record meter are in 


The 
separation of not less than 45 dB 


corporated in cach channel 


MODEL 570 
Prive 


i4¥ ane 


wide 10)” high; Preamplifier: 
(iligh Impedance) 
80-200 m\ 
better than 0.2 


blutter Meter 


wide 1th” high; 


2 dB. 80-10,000 ¢ s 
Strictly te ©.C.LR 
recommended specifications. Signal to Noise Ratio; better than 
~~ 45 dB. (uaweighted, including bum). Output from Playback 


bib NI i ti PAL 


MAN 


200 m\ 
Microphone t mV 
for maximum record level, "Wow" and *'Plutter’’; 
R.M.S 


¢ onve rsion of Moke / 
by arrangement at Multimusic Works, Please write for details 
of this service and illustrated full information af both models, 


Jung, 195 


7 PROFESSIONAL RECORDERS 
FOR HOME AND INDUSTRY 


between 


Model 


interference-[ree 


tracks on the $70 


enables repro- 
duction of each track of a two-track 
tape, Monophonic and two-channel 


recording are possible with this 


with 
irae k 


erase head is fitted 


recorder superimposition on 


one Pull width, switchable 


Model 500 is complete with reel 


of tape, spare reel and splicing 


tape, Model $70 is supplied with an 
tL.M.1 


tar 


stereosonic demonstration 


All Reflectographs are guaranteed 


for one year (including valves), 


Servic c 
the U.K 
of the 


undertaken throughout 
immediately 


P.M. 


Maintenance 


by engineers 
Company, Home 
Lid, Annual Service 


Contract available for 20 


years 


subsequent for small annual 


fee, 


R.M.S. Inpets to Record Amplifier 


Radio ov Pickup 


as measured on the G.B.-Kalee 


S00 to a Medel $70 can be undertaken 


itt Mar \ NICHOR 


Ww To 


